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Abstract 
Against a backdrop of an increasing trend towards prepay-only bus services in Sydney, Forest 
Coach Lines (Forest), a private bus operator operating services in Northern Sydney, has been 
surprised that uptake of their prepay tickets has not been higher.  Despite the discounts and 
convenience offered by their prepaid tickets, cashless fares represent just half of all tickets 
used and 60% of peak tickets used.  The first objective of this study is to understand the 
motivations driving payment use in order to determine why many passengers, and in 
particular frequent passengers, are forgoing the benefits of Forest’s two prepay ticket options 
and continuing to pay cash for their tickets.   
 
The scope and remit of the project evolved in February 2010 when the New South Wales 
Government announced a new simplified ticket system for public transport within the Sydney 
Metropolitan region.  This new fare system, called MyZone, provided Forest’s customers with 
more prepay options, for the first time offering an integrated ticket that could be used between 
different bus operators and a multi-modal ticket which could be used on different modes.  
Given these significant changes for Forest Coach Lines, the second objective, to explore the 
effects that this new ticket system had on the payment behaviour of Forest passengers, was 
established. 
 
Following a critical literature review, the key variables influencing passenger ticket choice 
were uncovered.  These variables, relating to journey frequency, type and purpose, as well as 
the socio-demographic characteristics of the passenger and their attitudes to travel, helped 
pose the four research hypotheses of this study.  Using self-administered questionnaires, two 
passenger surveys were conducted, before and after the introduction of the MyZone ticket 
system, respectively, and served as the principal means of data collection.  A range of 
statistical techniques within SPSS and Microsoft Excel — including factor analysis and 
logistic regression — helped to test these hypotheses.  
 
This study discusses the major findings of these surveys which show that prepay use is 
influenced by travel frequency, journey purpose and socio-economic status as well as 
respondents’ attitudes to travel.  Furthermore, the fare chosen is significantly guided by 
journey type, with interchanging passengers more likely to pay by cash for their ticket without 
a multi-modal ticket available.  With a multi-modal ticket introduced as a result of MyZone, 
these interchangers, who are significantly more likely to be younger and less affluent than 
other passengers, are abstracted onto prepay by this new ticket.  This study examines the new 
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prepay market created by this ticket, discusses the characteristics of cash and prepay 
passengers both before and after MyZone, and explores the significant differences in the 
attitudes to travel held by users of different ticket types. 
 
This analysis permits both objectives to be satisfied and all hypotheses to be tested, providing 
Forest with a better understanding of the appeal and usage of the different ticket types they 
offer.  Finally, the limitations of the project are discussed along with recommendations 
regarding future research which can expand and develop this study. 
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CHAPTER 1. Introduction 

1.1 Introduction 
The last few years have seen an increased trend towards prepay-only bus services in Sydney.  
Insisting on or encouraging passengers to purchase their tickets in advance is viewed as a 
means of improving the quality of service offered by buses by reducing dwell times and 
increasing service reliability (NSW Government, 2010).  Indeed prepay is marketed to 
passengers in Sydney from a quality of service and a journey time minimisation perspective 
with many buses displaying liveries with messages, such as, ‘Prepay for a Faster Journey’.  
The increase in prepay-only routes, stops and zones suggests that cashless services have been 
successful.  There has been a steady increase in prepay-only routes in Sydney, including the 
introduction of newly branded ‘Metro-Bus’ routes in 2008.  Boarding of all State Transit 
Authority buses in the Sydney Central Business District (CBD) during peak hours was by 
prepaid ticket only from June 2009 (NSW Government, 2010).   
 
While private bus operators do not insist on their passengers using prepay, even within the 
Sydney CBD, they have recognised the intrinsic value in prepay fare collection as a means to 
improve service levels and build passenger loyalty.  This is shown by the host of prepay 
options offered by private bus operators in the Sydney Metropolitan Region (Bus & Coach 
Association of NSW, 2002).  These non-standard, prepay fares, are valid only on individual 
operator services. 
 
Forest Coach Lines (Forest), which provides services around northern Sydney and into the 
CBD, is one such private operator offering a range of prepay ticket options.  In addition to 
enhancing the quality of service provided, their prepay tickets provide passengers with a 10% 
discount on cash fares.  Against the backdrop of increasing enthusiasm behind prepay, Forest 
have expressed surprise that despite these discounts, uptake of prepay on their services has not 
been more popular.  Their figures suggest that in 2009 around 50% of all fares are paid in 
cash.  Of particular surprise to them was the number of frequent passengers paying in cash for 
all their journeys.  Working closely with Forest, the aim of this study is to explore the 
motivations behind passengers’ payment methods in order to provide explanations for this 
situation. 
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1.2 Aims and Objectives of this Study 
With two prepay ticket options available to Forest passengers this study originally was 
designed to understand why so many passengers choose to forgo the discount and 
convenience prepay offers and pay cash for their Forest tickets.  However, changes to the 
ticket system from 18 April 2010 significantly altered the landscape.  A new ticket system, 
named MyZone, was introduced with the aim of simplifying the fare system and standardising 
prepay ticket options for passengers across all Sydney Metropolitan bus operators.  Whilst 
retaining their old, non-standard, tickets Forest passengers were offered two additional, 
discounted, prepay ticket options which were standardised and valid on all bus operators and, 
with the new multi-modal ticket, across train and ferry services. So whilst retaining the 
original aim, which was to understand the motivations behind passenger fare choice, this 
study evolved to examine what the effect of the introduction of the simplified ticket system 
had on prepay ticket use at Forest. 
 
To summarise the objectives for this research were as follows: 
Objective 1 
To understand the motivations of and reasons behind the choice of passenger ticket 
purchasing methods, cash or prepay, at Forest Coach Lines. 
Objective 2 
To understand the effects the simplification of the fare system and introduction of multi-
modal pass have on passenger ticket purchasing methods.   
 
This was accomplished primarily by two surveys of Forest passengers.  This first survey 
which acted as a pseudo-pilot survey was conducted before the introduction of the new ticket 
system, on 18 April 2010, and was designed to understand the situation pre-MyZone.  The 
second survey, conducted post-MyZone’s introduction, sought to examine the initial 
ramifications that the new ticket system had on prepay ticket usage at Forest.   
 
1.3 Structure of this Report 
The following section – Chapter 2 – provides a case study of Forest Coach Lines which 
analyses its operations and describes in detail the fares offered for passengers pre- and post-
MyZone.  Chapter 3 presents an overview of relevant literature.  It begins with an analysis of 
public transport fares and then discusses how the fare objectives, collection methods, structure 
and fare levels all interact from a theoretical perspective and specifically within New South 
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Wales.  Research is identified which examines the appeal of fare collection methods to 
passengers and the implications of changing fare collection methods on ridership.  In Chapter 
4 the methodology is presented.  After introducing the hypotheses, an overview of the 
research methodology and survey design is given.  Chapter 5 analyses the results of the pre-
MyZone survey which also acted as the pilot for the main survey.  The next chapter briefly 
describes the changes made to the main survey as a result of the pilot study.  Chapter 7 
presents the results of the post-MyZone survey and a discussion of the key findings of both 
the pre-MyZone and post-MyZone surveys are presented in Chapter 8. 
  
CHAPTER 2. Case
 
2.1 Forest Coach Lines
Founded in 1930, Forest Coach Lines is the longest established
Sydney (Forest Coach Lines, 2010).  With a fleet over 95 vehicles and over 130 employees
Forest has predominantly operates
establishment of 15 metropolitan contract region
was contracted to become the lead entity 
Sydney.  Chart 2.1 shows the geographical scope of Forest’s region. 
Figure 2.1: Contract Region 14 
Source: Sydney Bus Contract Regions, NSW Government, 2010
• Forest Coach Lines - Routes
Forest Coach Lines operate 1
school and other charter services.
Table 2.1: Forest Coach Lines 
Bus Number 
194 St Ives, St Ives Chase 
195 St Ives Chase 
196 Mona Vale 
197 Mona Vale 
270 Terrey Hills 
L70 Terrey Hills 
277 Chatswood 
278 Chatswood 
-Study: Forest Coach Lines 
 
 family-owned
 within northern Sydney.  In 2005, following the 
s in the Sydney Metropolitan r
to operate services in contract region 14 in
 
– Northern Sydney   
 
 
4 key routes which are listed in Table 2.1.  
 
- Routes 
Route 
- City (Wynyard and QVB) 
- Gordon via St Ives 
– Gordon via St Ives 
– Macquarie University 
– City (Wynyard and QVB) 
– City (Wynyard and QVB) 
– Castle Cove 
– Killarney Heights 
4
 bus company in 
, 
egion, Forest 
 Northern 
 
They also provide 
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Bus Number Route 
279 Chatswood – Frenchs Forest 
280 Chatswood – Warringah Mall 
281 Chatswood – Davidson 
282 Chatswood – Belrose and Davidson 
283 Chatswood – Belrose 
284 Chatswood – Terrey Hills and Duffys Forest 
The network map Figure 2.2 shows the distribution of these routes across the Forest region. 
Figure 2.2: Forest Coach Lines – Network Map 
 
The network map indicates that a substantial number of Forest services operate along two 
almost parallel trunk corridors — along Warringah Road between Forestville/Frenchs Forest 
and Chatswood and along Mona Vale Road from Gordon north to St. Ives.  Serviced by eight 
routes with over 110 weekday departures, Chatswood is the hub for most Forest services and 
also provides an interchange onto CityRail suburban rail services.  Three services operate into 
the Sydney CBD, two from Terrey Hills and the other from St. Ives (Forest Coach Lines, 
2010).  
 
2.2  Forest Coach Lines – Fares 
In accordance withUnsworth's Review of Bus Services in NSW, published in 2004, the 
government retains all farebox revenue from all contracted services but pays operators for the 
cost of running the services plus an agreed profit margin (Mellish et al., 2008).  In order to 
provide consistency across all metropolitan contract regions the operators are not responsible 
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for setting fare levels.  Instead the Independent Pricing and Regulatory Tribunal of New South 
Wales (IPART) reviews fares annually and is responsible for setting the maximum fare levels.  
A sectional structure is used to set fares.  Each section is roughly 1.6km and IPART (2009) 
estimate that the fare consists of a flagfall equivalent to $1.50 with each additional kilometre 
charged at approximately $0.20.  Tickets are priced by the number of sections travelled.  To 
ease user understanding, these sections are grouped together in bands, so that each ticket band 
covers multiple sections.  Forest has the ability to offer discounted tickets subject to 
government approval.  Approval was granted for two such prepaid fares – the Faresaver and 
the Weekly ticket. 
 
2.2.1 Forest Coach Lines – Operator Specific Prepay Fares 
The Faresaver and Weekly ticket are prepaid tickets issued by Forest and are only valid on 
Forest services.   
• Forest Coach Lines Faresaver 
The Faresaver is a stored-value card which passengers can use to purchase single and return 
tickets.  Upon payment of a $20 deposit, passengers receive an electronic card to which credit 
can be added.  A minimum of $20 credit must be added to the card per transaction and this 
credit can be used to purchase the bus tickets.  Prior to the new fare system introduced on 18 
April 2010, tickets purchased using Faresaver were offered at a 10% discount off cash adult 
and student/concession fares.  This discount was rescinded after the introduction of MyZone. 
• Forest Coach Lines Weekly Ticket 
The Weekly ticket provides unlimited travel between a set origin and destination for seven 
days and can be purchased using credit on the Faresaver card.  Prior to the new fare system, 
Weekly tickets were 10% less expensive than ten single fares purchased using a Faresaver 
card, or 20% less than ten single cash fares, and so break-even after nine single Faresaver 
trips or eight cash trips.  
 
2.2.2 Forest Coach Lines – New ‘MyZone’ Prepay Fares 
Following reform of the fare system from the 18 April 2010, the range of prepaid ticket 
options on Forest services increased.  The government’s introduction of ‘MyZone’ fares 
provided, for the first time, standardised prepay tickets which could be used on any bus 
services in the Sydney Metropolitan region, regardless of operator.  The sectional fare 
structure remained the same under MyZone; however, the number of bands reduced from five 
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to three, essentially eliminating the outer bands.  Two new discounted prepay fares were 
offered to Forest passengers, the MyBus TravelTen and the MyMulti tickets. 
• MyZone Fares – MyBus TravelTen 
The MyBus TravelTen is a multiple-ride prepaid ticket which allows passengers ten trips up 
to a specified distance at a discount of between 15% – 20% over standard single cash fares.  
Three MyBus TravelTen tickets are available, corresponding to three bands of sections.  
MyZone TravelTen tickets can be used on all state operated and private buses, including 
Forest, and do not expire.   
• MyZone Fares – MyMulti ticket 
The MyMulti ticket provides unlimited travel on all ferry and bus services in the Sydney 
Metropolitan region and on CityRail suburban train services within a specific zone, for a 
specified period of time – ranging from weekly to annually.  This product is the first multi-
modal ticket to be offered to all Forest passengers. 
 
2.2.3 Forest Coach Lines – Fare Levels Pre-MyZone 
The actual fare levels of the cash fares and prepay tickets pre-MyZone are shown in Table 2.2 
and Table 2.3, respectively. 
Table 2.2: Forest Cash Fares – Pre-MyZone 
All Services 
Sections Adult 
Student / 
Concession 
1 to 2 $2.00  $1.00  
3 to 5 $3.30  $1.60  
6 to 9 $4.30  $2.10  
10 to 15 $5.10  $2.50  
16+ $6.30  $3.10  
Table 2.3A: Forest Prepay Fares – Faresaver Pre-MyZone 
All Services 
Sections 
Faresaver - One Way Faresaver - Return 
Adult Student / Concession Adult 
Student / 
Concession 
1 to 2 $1.80  $0.90  $3.60  $1.80  
3 to 5 $2.97  $1.44  $5.94  $2.88  
6 to 9 $3.87  $1.89  $7.74  $3.78  
10 to 15 $4.59  $2.25  $9.18  $4.50  
16+ $5.67  $2.79  $11.34  $5.58  
Table 2.3B: Forest Prepay Fares – Weekly Ticket Pre-MyZone 
All Services 
Sections 
Weekly Ticket 
Adult Student / Concession 
1 to 2 $16.00  $8.00  
3 to 5 $26.40  $13.20  
6 to 9 $34.40  $17.20  
10 to 15 $40.80  $20.40  
16+ $50.40  $25.20  
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Pensioner tickets are not shown in the tables above.  Eligible pensioners are able to purchase a 
Pensioner Excursion Ticket for $2.50 which gives them unlimited travel on all bus, suburban 
rail and ferry services across NSW.  This flat-fare, multi-modal ticket, remains unchanged 
after the MyZone fare reforms.   
 
2.2.4 Forest Coach Lines – Fare Levels Post-MyZone 
Table 2.4 shows the cash fare levels post-MyZone.  As the outer bands have been eliminated 
and the number of bands reduced from five to three passengers travelling over 10 sections 
now pay the same as a customer travelling six to nine sections. 
Table 2.4: Forest Cash Fares Post-MyZone 
Sections Adult Half Fares 
1 to 2 $2.00 $1.00 
3 to 5 $3.30 $1.60 
6 to 9 $4.30 $2.10 
10 to 15 $4.30 $2.10 
16+ $4.30 $2.10 
Whilst Forest retained their non-standard prepay fares post-MyZone, they no longer provided 
a discount on Faresaver fares.  As shown in Table 2.5A Faresaver tickets are priced the same 
as cash fares.  
Table 2.5A: Forest Prepay Fares – Faresaver - Post-MyZone 
Sections Adult – Single 
Half Fares 
– Single 
Adult - 
Return 
Half Fares 
- Return 
1 to 2 $2.00 $1.00 $4.00 $2.00 
3 to 5 $3.30 $1.60 $6.60 $3.20 
6 to 9 $4.30 $2.10 $8.60 $4.20 
10 to 15 $4.30 $2.10 $8.60 $4.20 
16+ $4.30 $2.10 $8.60 $4.20 
The prices of Forest Weekly tickets, post-MyZone, are shown in Table 2.5B.  The pricing has 
changed considerably after MyZone’s introduction and is now fixed at $41.  This is to 
standardise it’s pricing with the new MyMulti tickets shown in Table 2.6B.   
Table 2.5B: Forest Prepay Fares – Weekly Ticket - Post-MyZone 
Sections Adult  Half Fares  
1 to 2 $41.00 $20.50 
3 to 5 $41.00 $20.50 
6 to 9 $41.00 $20.50 
10 to 15 $41.00 $20.50 
16+ $41.00 $20.50 
Tables 2.6A and 2.6B show the price of the standardised prepay fares valid on all bus services 
— including Forest Coach Lines— after the introduction of MyZone.  The multiple-ride 
TravelTen tickets, shown in Table 2.6A, are discounted at 20% lower than the corresponding 
single fare.  There are three MyMulti tickets, shown in Table 2.6B, which correspond to the 
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CityRail suburban zone to which the passenger wants access.  All three multi-modal passes 
can be used on any bus and ferry services in the Sydney Metropolitan region over a specified 
period of time.  The prices shown in Table 2.6B are for the weekly MyMulti pass.    
Table 2.6A: State Issued Prepay Fares – TravelTen - Post-MyZone 
Sections Adult  Half Fares  
1 to 2 $16.00 $8.00 
3 to 5 $26.40 $13.20 
6 to 9 $34.40 $17.20 
10 to 15 $34.40 $17.20 
16+ $34.40 $17.20 
Table 2.6B: State Issued Prepay Fares – MyMulti (7 Day Ticket) – Post-MyZone 
Zones Adult  Half Fares  
MyMulti1 $41.00 $20.50 
MyMulti2 $48.00 $24.00 
MyMulti3 $57.00 $28.50 
Passengers using a TravelTen who then transfer onto another bus service must validate a 
second multiple-ride ticket and therefore pay a second flagfall which ultimately provides an 
interchange penalty for the passenger.  As the MyMulti ticket is an unlimited ride ticket, 
financial interchange penalties, both within and between modes, are eliminated.   
 
2.3  Summary 
This chapter has provided an overview of the scope Forest Coach Line’s contract region and 
details of the major routes operated therein.  A summary of the fare collection methods, both 
pre- and post-MyZone is provided, together with the actual fare levels.  The following chapter 
elaborates on this discussion with a review of research relating to public transport fares.  An 
analysis of public transport fares and how these concepts manifest themselves in New South 
Wales marries the theoretical overview of fares with the specific fare collection methods and 
fare levels discussed in this chapter.  Previous research identifying the appeal of these ticket 
options for passengers and the characteristics of customers using them, is sought in order to 
hypothesise the appeal and nature of the market for the various fare products offered by 
Forest. 
 
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CHAPTER 3. Literature Review 
 
3.1  Introduction 
This chapter presents a review of research relating to public transport fares.  It begins with an 
overview of public transport fares, explaining the objectives of fares and how this interacts 
with fare collection, structure and fare levels.  Section 3.3 examines how these components 
and characteristics of fares manifest themselves in New South Wales.  This includes an 
overview of the considerations of local public transport fares and their implications on Forest 
Coach Lines which is contained in section 3.4.  In section 3.5 research is identified that 
analyses fare collection methods with a focus on how cash and prepay fares appeal to, and 
influence, different riders.  This research analyses the specific appeal of different fare types to 
different users as well as how changes to fare collection methods can affect ridership.  Finally 
in section 3.6, literature that investigates attitudes to bus fares and, more generally, attitudes 
to travel is reviewed in order to determine whether variations in passengers’ attitudes are 
considered to influence their fare paying methods. 
 
3.2  Overview of Public Transport Fares 
3.2.1  Fare Objectives 
Public transport fares are directed by the objectives that they seek to achieve.  Vuchic (2005) 
identifies three strategic objectives of fare systems — attracting maximum patronage, 
generating maximum revenue or promoting specific social goals.  The specific objectives of 
the fare system interact closely with other aspects of the fare – for example level and 
structure.  Regardless of the objectives the fare “should be understandable and convenient for 
passengers to pay” (Vuchic, 2005, p. 375).  Vuchic (2005) argues that in most cities attracting 
patronage is more important than seeking to maximise revenue, which results in public 
transport operators seeking subsidy from governments for operating services; this effectively 
means that non-users also provide funding for public transport services as they benefit from 
its provision through higher social mobility, reduced traffic congestion and more effective 
land-use.  Currie and Rose (2008) argue that these social obligations have resulted in public 
transport in Australia receiving very high government subsidies.  Though patronage is often 
considered to be more important than revenue, Vuchic (2005) argues that revenue still plays 
an important role and that charging fares as high as possible whilst avoiding significant 
ridership losses may be important to minimise subsidies. 
 
11

3.2.2  Fare Collection 
Fare collection includes both the method of payment and also the location where the payment 
is collected (Vuchic, 2005).  The procedures and methods put applied to collect fares can have 
a significant impact of ridership.  In contrast to rail systems that often have electronic barriers 
or employ station staff,  bus systems are rarely ‘closed systems’ and therefore fare collection 
and validation rarely occurs off-vehicle.  White (2009) argues that cash — the traditional 
method of collecting fares — is slow and cumbersome which reduces the quality of service 
and hence the attractiveness to passengers by reducing the overall speed of the journey.  The 
former NSW Transport Minister David Campbell claimed that it takes on average 11 seconds 
for a cash customer to board a bus in Sydney compared to three seconds for a prepay 
passenger (Haynes, 2009).  If this difference is multiplied by the average of 55 passengers per 
bus, then a bus with cash paying passengers will take over seven minutes longer to complete 
its journey than a prepay equivalent. White (2009), quoting a Chartered Institute of Transport 
working report, noted that non-captive users will be deterred from using bus services if 
passengers are forced to have the correct change. 
  
In order to increase the quality of service, more sophisticated ticketing is increasingly 
introduced to reduce the dwell time of buses and uncertainty for users.  These include stored 
value smart cards which can often be used to pay for single or multiple trips with the fare 
deducted from the stored money on the card (Vuchic, 2005).  White (2009) argues this type of 
card is attractive to less frequent public transport users.  Travelcards, which provide unlimited 
travel across a network or within a specified area reduce the need for specific fare information 
on the part of the passenger and eliminates the need to handle cash (White, 2009).  Multiple 
prepaid tickets are another form of non-cash tickets that are usually validated upon entry to 
the bus (Vuchic, 2005).  These ticket options, representing a major shift away from the 
traditional cash payment methods have implications for the structure and level of fares 
(White, 1984). 
 
3.2.3  Fare Structures 
Fare structures represent “the relationship between fare amount and distance travelled” 
(Vuchic, 2005, p. 384).  There are a number of different options for fare structures.  A flat 
fare, which is fixed regardless of distance travelled, is the simplest fare; however, it suffers 
from a lack of equity and, without adjustments, provides high interchange penalties for users.  
Flat fares are only really suitable where all distances travelled are relatively consistent over an 
area.  Tying the fare into the length of the journey is another common structure.  As an exact 
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kilometre charge is complicated to implement on a bus routes, sectional groupings, often one 
kilometre long are often used (White, 2009).  A pure sectional charge, although often difficult 
to compute and collect, provides equitable interchanges as the passenger is effectively only 
paying for the distance travelled.  However, a graduated sectional fare is common in public 
transport services.  Here there is a boarding charge, or flagfall, applied after which the fare 
increases in line with distance travelled.  As the flagfall is paid each time a passenger boards a 
vehicle, this undermines the equitable interchange qualities of a pure kilometre-charge.  Like 
the sectional fare, zonal fares are another form of graduated fare.  Geographical area divided 
into zones and the fare is related to the number of zones travelled through on the journey 
(Vuchic, 2005).  Mees (2000) argues that the sectional tickets used in many Australian cities 
penalises infrequent users, and considers it to be the pinnacle of operators seeking to 
maximise revenues whilst inconveniencing customers.  Both the sectional and zonal fares 
provide a graduated fare scale based on distance, this considered to be more equitable than 
flat fares since greater distances travelled reflect higher costs to the operator.  White (2009) 
argues, however, that operator costs have more to do with time travelled rather than distance 
travelled, and fares very rarely graduate in line with time on vehicle, with the exception of 
taxis. 
 
3.2.4 Interchange Procedures 
How operators deal with transfer fares, both within and between modes, is often related to the 
fare structure.  Mees (2000) argues that transfers between public transport services are usually 
viewed by the passenger as inconvenient so therefore any fare which is based on the number 
of modes travelled on, as opposed to distance travelled, risks exacerbating passenger 
discontent and becoming very unattractive to users.  He contends that operators often argue, 
on the basis of marginal cost pricing, that journeys involving a transfer cost more and this 
should be passed on in the fare.  On a system using flat fares, journeys involving an 
interchange have the risk of doubling the cost of the trip.  Operators in these situations will 
often offer discounted transfer fares while some, including New York, offer free transfers 
within and between modes (Vuchic, 2005).  Transfer discounts on systems with graduated 
fares without flagfall, are less important as each fare is more closely linked to the specific 
journey undertaken.  Mees sees free transfers as fitting logically with prepaid travelcards and 
this further “increases passenger loyalty to public transport” (2000, p. 137). 
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3.2.5 Concession Tickets 
According to White (2009) a pure flat fare structure is rarely found because most systems 
provide a discount for children and elderly passengers.  Disabled and low-income persons can 
also qualify for discounted, or even free, travel (Vuchic, 2005).  These discounts are often 
provided for social reasons as these groups are likely to be captive-users due to low, fixed or 
even no personal income.  Improving the mobility of these groups, who can often travel 
during off-peak times, by discounting their fares is often viewed as being an important policy 
to mitigate against social exclusion.   
 
3.2.6 Fare Levels 
Though maximising ridership is sometimes a more important objective than maximising 
revenue for public transport systems, the fare level is still very important as it has significant 
implications for ridership.  Knowledge of an elasticity of demand provides an indication of 
the effect on ridership numbers of increases and decreases of fare levels.  The short-run 
average elasticity for urban bus services in the UK and Australia is commonly calculated to be 
-0.4 (Currie and Wallis, 2008) (White, 2009).  This indicates inelastic demand which in the 
short-term suggests ridership levels of urban bus services are quite sympathetic to fare rises.  
This implies that operators seeking to maximise revenue have scope to increase fares without 
losing too many riders.  White (2009) argues that elasticities increase for shorter distances, as 
walking becomes a viable option, and also increases for inter-urban services and where 
competing bus services exist. Vuchic (2005) quoting 1979 research by Ferrari, provides 
evidence that prepaid users are more inelastic than cash paying passengers and commuters 
display much higher levels of inelasticity than other groups.   
 
Awareness of the elasticities of demand is important for operators or funding authorities when 
establishing fare levels.  A balance is sought between price and demand.  Low and moderate 
fares are often linked to the maximising ridership as they generate significant ridership.  Low 
fares rarely cover full operating costs and often have to be backed up with government 
subsidy.  Moderate fares may deter some users; however, they may be more equitable, better 
reflecting costs of the public transport agency (Vuchic, 2005).  High fares usually seek to 
maximise public transport revenue where the government is not willing to provide any 
subsidy.  Vuchic (2005) argues that very high and maximum fares can have the effect of 
reducing both passenger numbers and revenues.  Therefore this not only neglects the 
liveability of cities but is also counterproductive from a revenue perspective.   
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3.3 Fare in New South Wales 
3.3.1 New South Wales Fare Objectives 
As bus services in NSW enjoy very high levels of government subsidy (Currie and Rose, 
2008), revenue maximisation appears not to be the primary objective.  Indeed, the 
Independent Pricing and Regulatory Tribunal of New South Wales (IPART, 2009), which sets 
the maximum bus fares, estimate farebox revenue only covers 37% of the government’s 
operating costs (or 50%, if considering farebox plus free and concession fare funding).  This 
effectively means that there is an average of $80 annual subsidy from every person in NSW 
(IPART, 2009).  The 2004 Unsworth Report, which sought to “create a bus transport system 
with common standards of fares and service levels” (Mellish et al., 2008, p. 138) listed its 
first aim as “increas[ing] the use of public transport” (Unsworth, 2004, p.2).  Other aims 
included “connecting communities” and “contribut[ing] to environmental and urban 
management goals” (Unsworth, 2004, p.2).  Therefore the key aims of the bus system in NSW 
are driven by ridership and social objectives and one anticipates that the fare objectives reflect 
these aims. 
 
3.3.2 New South Wales Fare Structures 
Fares on bus services in metropolitan and outer-metropolitan NSW (with the exception of 
Newcastle) adopt a sectional fare structure with a flat flagfall charge.  Each section is roughly 
1.6km.  IPART (2009) estimates that the flagfall is equivalent to $1.50 and each kilometre is 
charged at approximately $0.20.  For short trips this creates high interchange penalties as the 
high flagfall in proportion to the short variable distance charge in effect creates almost a flat 
fare.  There is no provision for discounted transfers between or within modes.   
 
3.3.3 New South Wales Fare Collection 
A combination of fare collection methods are employed in NSW.  Single tickets, either paid in 
cash on the bus or prepaid and validated onboard the vehicle, correspond to the number of 
1.6km ‘sections’ travelled through.  To ease user understanding these sections are grouped 
together in bands so that each ticket band covers multiple sections.  A multiple-ride prepaid 
ticket, or ‘TravelTen,’ allows a passenger ten trips over a specified distance at a discount of 
between 15% - 20% over standard single fares (IPART, 2009).  Most private operators 
provide a weekly ticket which allows passengers unlimited travel between a specified origin 
and destination for a week at approximately a 10% discount off ten single trips.  Some private 
operators offer an electronic stored-value card which can be used to purchase single tickets at 
approximately a 10% discount with the value deducted from the credit on the card.  Multi-
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modal passes provide unlimited travel on all buses, and ferries and within specified zones for 
trains, over a set period of time reduce the interchange penalties, both within and between 
modes.    
 
3.3.4 New South Wales Fare Levels 
IPART reviews fares annually in NSW and establishes the maximum fare levels – typically 
the single bus ticket.  In accordance with the Unsworth Report (2004) these are largely 
consistent and standardised across NSW.  Discounts on tickets must then be approved by 
NSW Transport and Infrastructure.  Therefore the operators themselves are not responsible for 
establishing fare levels. 
 
3.3.5 New South Wales Concession Tickets 
There are several types of concession tickets available.  Pensioner Excursion Tickets (PET) 
are available to elderly passengers meeting specified eligibili 
ty criteria.  This is a flat fare, currently $2.50, valid all day all buses, government and 
privately operated, as well as suburban trains and ferries.  In accordance with social 
objectives, half-fare concession tickets are available to eligible groups of young, low-income 
and disabled passengers which reflects their captive requirement to use public transport (NSW 
Transport & Infrastructure, 2010).  
 
3.4 Significance for Forest Coach Lines 
As Forest Coach Lines are contracted to operate services within one of the 15 metropolitan 
contract regions in Sydney, their fare and ticketing system is shaped by the regional fare 
system discussed above.  In accordance with standard procedures across NSW Forest operates 
a sectional fare structure.  They do, however, have a limited degree of autonomy in fare 
collection methods.  With approval of NSW Transport and Infrastructure they offer two 
prepaid tickets valid only on Forest services.  The Faresaver ticket is an electronic stored-
value card which passengers can use to purchase single tickets, and the Weekly ticket 
provides unlimited travel between set origin and destination for seven consecutive days.  As 
outlined in Section 3.3.7 the introduction of MyZone ticketing standardised prepay fare 
options across government and private operators across NSW.  Whilst Forest retained its 
previous fare payment methods, these were supplemented by multiple-ride prepaid, TravelTen 
and single bus tickets, as well as the unlimited multi-modal tickets previously only valid on 
government operated services.  In addition, Forest offer half-fare concession tickets as well as 
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flat-fare Pensioner Excursion Tickets in accordance with NSW Transport and Infrastructure 
procedures. 
 
Forest is not responsible for setting fare levels.  Following changes to the bus contracts after 
the adoption of the Unsworth recommendations in 2004, the government retained all farebox 
revenue but agreed to pay the operators for the cost of running the services plus an agreed 
profit margin (Mellish et al., 2008).  Forest do have incentives built into their contract to grow 
ridership and, in accordance with the elasticities of demand, changes to fare levels can have a 
corresponding impact on ridership.  It is therefore in Forest’s interests to avoid significant fare 
increases.  The non-standard prepay fares valid only on Forest services were introduced, in 
part, to build loyalty and generate ridership and whilst now supplemented by standardised 
MyZone fares these non-standard fares continue to be available.   
 
3.4.1 Implications of MyZone for Fare System on Forest 
The MyZone ticket system implemented on 18 April 2010 affected the fare collection 
methods of public transport operators, including Forest Coach Lines.  The new ticket options 
and modifications to the made to the number of bands within the sectional fare structure are 
detailed in Section 2.2.2.  These changes were designed not only to make “travelling on 
government and private buses easier” (NSW Government, 2010), but also to reduce the price 
of longer journeys.  For the first time tickets and passes are valid for use on all operators 
within the Sydney Metropolitan region.  The multiple-ride TravelTen tickets can be used 
interchangeably between operators on all bus services.  In addition, all Forest customers now 
have a multi-modal travel pass available that provides unlimited travel on all bus and ferry 
services as well as rail services within a specified zone. 
 
Half-fare concession tickets were unchanged and eligible individuals were permitted to 
purchase any of the new MyZone tickets at a 50% discount.  Pensioner Excursion Tickets 
remained unchanged and continued to be valid on all bus, train and ferry services. 
 
3.5 Appeal of Fare Collection Methods 
As this study ultimately attempts to identify reasons for passengers’ propensity to pay cash or 
prepay their fares, previous research will be examined which identifies the appeal of different 
fare collection methods.  By linking the characteristics of these fare collection methods to the 
fare types offered to Forest passengers it will be possible to examine the variables deemed to 
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be important in influencing payment choice.  This will be important in forming the hypotheses 
of this study. 
 
3.5.1 Appeal of Multiple Ride Prepaid Tickets – ‘Pay As You Go’ Style Tickets 
Ipsos MORI’s (2010) survey and review of support for integrated ticketing in the UK found 
significant support for ‘pay as you go’ prepay tickets.  In addition to the convenience offered 
by these prepay options, respondents perceived these tickets as providing good value for 
money.  White (2009) notes that the stored value Oyster ‘Pay as You Go’ product, available 
in London, provides an “attractive product to be offered to the less frequent user” (p. 156).  
He speculates that this will appeal to the weekly shopper or a part-time worker.  The appeal of 
this product and the characteristics of the passengers using it are interesting in the context of 
this study.  The ‘Pay as You Go’ Oyster card essentially acts as a stored value card whose 
credit can be redeemed for ticket purchases and so has characteristics making it both similar 
to the Faresaver card and a more sophisticated version of the TravelTen.   
 
Further research agrees with the appeal of these multiple ride or stored value, prepay tickets.  
Cervero (1990) analysed the introduction of ‘Deep Discount Fares’ in Allentown PA.  These 
were 10-ride prepaid tickets and therefore are essentially the same as the TravelTen tickets 
available to Forest Coach Lines passengers post-MyZone.  These ‘Deep Discount Fares’ were 
introduced to stem losses caused by the unlimited ride tickets.  While cash fares increased 
50% these prepaid ten ride tickets remained at the previous price.  This resulted in an increase 
in ridership amongst previously non-captive riders and appealed especially to passengers on 
“relatively high incomes and in the 18 to 34 year age bracket” (Cervero, 1990, p. 134).  The 
non-captive users may be attracted to prepay by the increased quality of service offered — in 
particular a reduction in travel time.  Byatt et al.’s (2007) analysis of the 333 Bondi prepay-
only service in Sydney concurs reporting that dwell times, and thus travel time, were reduced 
resulting in an increase in patronage along that corridor.   
 
3.5.2 Appeal of Unlimited Passes 
Operator-specific travel passes, similar to Forest’s ‘Weekly’ ticket, have enjoyed popularity 
and have been used by private operators as a means of expanding the market and maintaining 
revenues (White, 2009).  Citing a survey by Parody in 1982, Nuworsoo et al. (2009) claim 
that the popularity of these passes stem from the convenience of not using cash and the ease 
of transfers in addition to the cost-saving benefits.    
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McCollum and Pratt’s (2004) empirical study, citing 1994 work by Oram and Schwenk, 
identifies a number of factors which influence passenger use of cash, ‘Pay as You Go,’ or 
unlimited travel passes.  Trip frequency is of fundamental importance in this decision as there 
exists a break-even point for unlimited travel passes – often eight return trips per week.  
Therefore it is argued passengers making less than eight return trips will likely pay by cash or 
use a ‘Pay as You Go’ prepay method.  Passengers making more than eight return trips will 
take advantage of the cost savings and use either the unlimited pass or the ‘Pay as You Go’ 
prepay ticket.   
 
3.5.3 Appeal of Multi-Modal Passes 
Wardman & Hine (2000) analysed issues concerning passengers’ attitudes towards 
interchange in the UK.  They cited a 1993 report by the West Midlands Integrated Transport 
Authority (Centro) which examined the market for multi-modal tickets in the West Midlands.  
At the time only mode specific tickets were available so Centro’s analysis identified the 
appeal and nature of the multi-modal ticket market in the region.  They discovered that the 
interchange market consisted of passengers predominantly making leisure and shopping trips 
with interchange being viewed as too unreliable for a time sensitive trip – for example journey 
to work.  Furthermore 30% of users who interchanged were under 25 (compared to 19% of 
the regional population) and car ownership within interchange passengers was at half the level 
of the whole region.  In addition 47% of multi-modal customers were in the upper social 
group (ABC1) which compared to 68% of rail users.  Despite that the fact that prepayment 
was available on both buses and trains, the primary means of payment for these passengers 
was cash.  This is interesting as this situation in the West Midlands in 1993 reflects the ticket 
options for Forest customers prior to MyZone.  It suggests that the passengers travelling by 
Forest and using multiple modes to complete their journey may be younger and less affluent 
than other riders and also are more likely to pay cash for their trip.  However, following 
MyZone, customers interchanging do have a multi-modal ticket at their disposal and therefore 
their method of payment may well change.  Nevertheless Centro’s survey provides a useful 
indicator of who may be using the new MyMulti tickets.  This is confirmed by Ipsos MORI’s 
(2010) assessment of support for integrated ticketing across three UK cities.  Their surveys 
suggested that an intermodal, day ticket, valid across operators would have greater appeal to 
younger individuals, without a car available for their journey and would most appeal to more 
frequent users who interchange onto multiple modes.   
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3.5.4 Appeal of Cash Fares 
McCollum and Pratt (2004) argue that not all passengers are attracted by discounted fares.  
Citing 1998 work by Fleishman, they assert that the upfront costs involved in purchasing 
prepaid fares may dissuade some riders.  Furthermore, infrequent users may have concerns 
about not being able to use the prepay credit within a reasonable amount of time which could 
further discourage infrequent users from prepaying.  The report also suggests some users will 
just find cash more convenient despite any other discounts offered.  Lastly McCollum and 
Pratt (2004) believe that different demographic characteristics and trip purposes affect 
sensitivities to cost which influences their usage of discounted fares.  Quoting Oram and 
Schwenk’s 1994 research, adult riders in the peak who chose to pay cash despite having 
discount prepay options were less sensitive to price (assumed elasticity: -0.05)  than riders 
who shifted to prepay tickets (assumed elasticity: -0.25).  This may indicate that riders paying 
cash are more captive than their prepay counterparts as they do not have alternative transport 
choices.  From this it can be assumed that passengers’ decision to pay cash is influenced by 
their socio-economic status – and may originate from a concern about the front costs of 
prepay.   
 
3.5.5 Changes to Fare Collection Methods 
The introduction of MyZone between the two surveys expanded the ticket options available to 
Forest users.  The introduction reduced the cost of travel for many users and was designed to 
simplify ticketing and provide private bus users with unlimited multi-modal travel passes.  
Conducting two surveys – pre and post-MyZone – allowed the effects of this new ticket 
system on patronage and passenger fare paying behaviour to be explored which links to 
Objective 2 of this study. 
 
Cervero (1990), argues that complex fare systems do not deter public transport usage and thus 
simplifying them may not have much overall effect on patronage.  He argues that most public 
transport riders are frequent users and hence will become familiar with the system and even 
infrequent, first-time users or tourists, can cope with a highly differentiated fare system with 
proper off-vehicle information or driver assistance.  Nevertheless White (2009) argues that a 
simplified ticket system does appeal to users and can assist in generating new riders.   
 
Ipsos MORO’s 2010 review of ticketing in the UK revealed strong support for integrated 
ticketing.  Surveys administered across three UK conurbations indicated that 69% of 
respondents would use such tickets.  Furthermore such tickets, be they smart-cards or 
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conventional paper tickets, had the ability to attract as many as 25% of current non-public 
transport users onto the system.  Furthermore their surveys forecast an increase in public 
transport usage of up to 14% from integrated ticket users.  This suggests the positive benefits 
which Forest may experience in terms of new ridership and increased use originating from the 
new integrated and simplified ticket system 
 
The new multi-modal travel pass available to Forest passengers after MyZone displays similar 
characteristics to the introduction of Travelcards on London Transport in 1983, albeit on a 
smaller scale.  Although London bus passengers had previously had access to bus-only passes, 
the inception of the Travelcard provided them with unlimited travel on all London 
underground train and bus services within a specified zone over a designated period of time 
(White, 2009).  Citing research by London Transport, White (2009) indicates that the effect of 
the Travelcard on ridership was far beyond traditional price elasticities.  Indeed the effect of 
the Travelcard alone resulted in a 20% increase in bus passenger kms and a 4% growth in real 
revenue.  Each passenger, on average, “took advantage of the additional 'free' trips to make 
about 60 per cent more trips each” (White, 1984, p.147).  This was accompanied by a 9% 
reduction in car travel into central London compared to the previous year and an increase of 
7% for bus and underground use following the introduction of the Travelcard.  The Travelcard 
appears to be successful at getting non-captive public transport users out of their vehicles, and 
therefore seems to appeal to a more affluent social group than previously suggested by 
Wardman & Hine (2000), when analysing the market for multi-modal passes in the West 
Midlands, UK.  
 
The Travelcard also appears to appeal to frequent travellers.  It also encourages more public 
transport usage and thus acts to increase patronage.  White (1984) speculates that Travelcards 
change the cost perception and puts it on a similar footing as the car.  The marginal cost of an 
additional journey becomes zero and furthermore interchange penalties are removed.  These 
features of the Travelcard assist in increasing overall public transport use. 
 
Whilst the literature described earlier examined the implications on patronage of introducing a 
new multiple-mode pass, Nuworsoo et al. (2009) have explored the potential impact of 
removing unlimited multi-modal travel passes from passengers’ ticket options.  Following 
large budget shortfalls this was one of the options explored by Alameda–Contra Costa 
Transit, California.  Looking at who would be disadvantaged by this gives an indication of 
who the users of these tickets are.  Nuworsoo et al. (2009) argued that abolishing this ticket 
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would significantly affect low income travellers who were more likely to use unlimited ride 
passes than more affluent riders.  Furthermore, low income users were more likely to make a 
transfer and therefore would be further impacted by the removal of the passes.  This concurs 
with the research from Wardman & Hine (2000) which speculated that multi-modal tickets 
appeal to lower social groups. 
 
3.6 Attitudes to Travel 
Beirão and Cabral (2007) explored the attitudes of public transport users and non-users 
towards public transport and private car use.  During qualitative surveys, conducted in Porto 
Portugal, they discovered that none of the respondents, even those on lower incomes, 
complained about the price of bus travel, despite finding light-rail too expensive.  Their 
research suggests that these users acknowledged the bus as being cheaper than private car use 
and therefore did not find cost as important.  If this is generally true and if bus travel is 
regarded as providing best value in respect to both car travel and other public transport 
services, this has implications for how susceptible users would be to further discounts offered 
by prepay.  The perception by users that the cost of bus travel is an insignificant factor for 
individuals is not, however supported by Hine and Scott (2000).  They believe that for “older 
people and those on lower incomes travel costs on public transport were an important 
consideration” (p. 224) which they justify based interviews with bus users.  So the literature 
studies are inconclusive with regards to the effect that price and sensitivities to cost have on 
bus patronage. 
 
Travel time has traditionally been regarded as a burden, but there is growing evidence (for 
example Jain and Lyons, 2008) that travel time can have a positive utility for the traveller.  
Mokhtarian and Chen (2004) discuss the concept of a travel time budget which indicates that 
some amount of travel time may be desired.  As indicated earlier, prepay appeals to some 
users from a quality of service perspective.  Prepaying passengers reduce dwell times, which 
in turn reduce journey times.  Therefore if different valuations of travel time are motivated by 
different attitudes, this might also contribute to an explanation of different payment habits.  A 
number of studies have sought to identify individuals’ attitudes to travel by different survey 
methods — for example Beirão and Cabral (2007) by qualitative survey and Aditjandra et al. 
(2009) by quantitative survey.  Although these surveys do not link fare payment with attitudes 
it does appear that attitudes to travel seem to be important in influencing behaviour.  This 
study builds on this base of research to see if attitudes to travel of Forest passengers have a 
role in their payment choice. 
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3.7 Summary 
The review of literature began by examining the components and characteristics of fares and 
this led to discussion of how these theoretical concepts manifest themselves in New South 
Wales.  The implications of the fare structure and payment methods on the specific tickets 
options offered Forest Coach Lines was explored.  A general review of literature then sought 
to establish the appeal of these ticket options for passengers and the characteristics of 
customers using various fare products.  As this study aims to build on this research to 
understand passengers’ motivations behind their fare choices, and also seeks to understand the 
implications of the change in fare system resulting from MyZone on ridership and fare 
payment, research identifying the effect of changes in fare collection methods was analysed.   
 
Guided by this literature review one can hypothesise about the traits and characteristics of 
passengers that influence their fare choice.  Socio-demographic characteristics, especially 
personal income and age, appear to affect payment behaviour.  Moreover, research suggested 
that car ownership can impact specific fare choice, and in particular, drive the market for 
multi-modal passes. Similarly, the frequency and purpose of the journey have been seen to 
have direct implications on chosen fare.  Furthermore, journey type and specifically public 
transport interchange habits, seem to influence ticket purchasing method.  Finally, the 
research indicates that attitudes can influence travel behaviour and, although not directly 
linked to fare payment, one can speculate that different attitudes may contribute to an 
explanation of different payment habits.  These different traits and variables helped establish 
the hypotheses and assisted in the survey design, both of which are discussed in the following 
chapter.    
 
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CHAPTER 4. Hypotheses and Survey Design 
 
The literature survey in Chapter 3 presented research that identified the appeal to passengers 
of various fare collection methods as well as how the introduction of new payment methods 
affects ridership.  These studies suggested that socio-economic status, age, trip purpose and 
frequency may to some degree explain the fare payment decision of passengers.  Furthermore, 
it was speculated that attitudes may influence travel behaviour and thus may affect payment 
habits.  As this study builds on the previous research these attributes and characteristics will 
help construct the principal hypotheses of this research seeking to understand motivation of 
passenger payment method. 
 
4.1  Hypotheses 
Based on the variables deemed to be influential in driving payment behaviour, identified in 
the literature review, four hypotheses were posed and are discussed below.  Establishing these 
hypotheses is essential to provide guidance about the research methodology and survey 
design.  The four research hypotheses are as follow: 
1. There is a relationship between frequency of journey and method of payment.  In 
particular, do passengers travelling more frequently favour prepay travel options over 
infrequent travellers? 
2. Journey purpose or journey type impacts passenger method of payment for the bus 
journey – controlling for frequency of journey.  Does the activity at the destination 
influence the user’s propensity to prepay for their travel or does an interchange on their 
journey affect payment method? 
3. A relationship exists between the socio-demographic characteristics of passengers and 
their method of payment.  Specifically does the age, gender or income of users have a 
bearing on their payment methods? 
4. Passengers’ attitudes to travel influence their ticket purchasing methods.  In particular, do 
users with different estimations of utility for travel or favourability for public transport 
display different ticket purchasing behaviour? 
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4.2  Questionnaire Design 
The four research hypotheses guide not only what data needs to be collected but also the 
means of collection.  Using a self-administered questionnaire method was deemed to be the 
most suitable means of data collection as it allows the questions to be tailored specifically 
towards these hypotheses.  Maylor and Blackmon (2005) argue that surveys are the best way 
to collect data for statistical analysis from a large number of respondents.  Self-administered 
questionnaires rely on clarity of deign as the respondent has little opportunity to seek 
clarification.  Handy et al. (2005) and Diana (2008) both use questionnaires on similar 
research topics.  This will facilitate the construction of the questionnaire by assisting with the 
design of questions.  A large part of the questions are descriptive in nature, for example trip 
frequency, ticket type, where the number of response options are finite, therefore an emphasis 
on closed-ended questions is appropriate.  This also has advantages when it comes to the 
accuracy and speed of data entry, in particular with the coding of responses.   
 
Whilst the majority of questions were closed-ended an open-ended question was included at 
the end of questionnaire to allow the respondent to provide some general feedback and 
thoughts on the tickets offered by Forest.  This was of specific interest to Forest Coach Lines 
and could provide useful direction when reviewing the responses.  It could also highlight any 
issues in the questionnaire which needed to be addressed between the pre and post-MyZone 
surveys.  Adhering to the common rules of questionnaire design – beginning with the simple 
questions and ending with the awkward questions (for example socio-economic questions) the 
questionnaire could fit entirely on one folded A3 page.  This is viewed as being appropriate 
for ensuring maximum response rates (Maylor and Blackmon, 2005) and in this case, ensuring 
passengers on an average 20 minute journey had time to complete it.  Copies of the 
questionnaires used can be found in Appendix A (pre-MyZone survey) and Appendix B (post-
MyZone survey).   
 
4.2.1  Administering Questionnaire 
The questionnaires, which were self-administered, were distributed by Forest ticket inspectors 
as passengers entered the bus and collected as the customers alighted.  Forest have previously 
conducted their own in-house surveys of passengers so the inspectors were well versed in 
administering questionnaires.  This method of conducting the survey provided a higher degree 
of legitimacy which promoted a high response rate and quick data collection.  Assurances of 
confidentiality and anonymity were provided to the respondents and as no responses could be 
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seen from the front the questionnaire, the presence of the ticket inspectors, it was hoped, 
would not influence responses. 
 
4.2.2  Survey Sample 
The Forest ticket inspectors distributed 200 pre-MyZone surveys and 300 post-MyZone 
surveys.  These were conducted in the morning peak, between 7am-9am, across all main 
Forest corridors.  There was an intended bias towards respondents travelling to or from work, 
since Forest were most interested as to why their frequent passengers forgo the discounts 
offered by prepay tickets. 
 
4.2.3  Overview of Variables Used 
The research hypotheses determined the questions in the questionnaires.  Of key importance 
was accurately reporting which ticket the user was using and establishing whether this 
constituted a cash or prepay fare.  With the introduction of new MyZone tickets between the 
two surveys the accuracy and diligence in listing and recording the ticket options was crucial.  
Therefore, users were asked to select their ticket type on which they were currently travelling, 
from a finite set of responses, which included the most common ticket types.  An ‘other’ 
category was included to capture any non-standard ticket holders.   
 
Furthermore, as the OCTA Bus Satisfaction Study (2008) explored reasons why their 
customers were not using prepay options, facilitated in establishing options for the ‘closed’ 
questions which sought to elicit basic customer responses concerning their reasons for not 
using prepay. 
 
• Trip Frequency 
The literature suggests that trip frequency affects the payment choice of passengers and this 
led to the first hypothesis.  The variables to include in this section were influenced by the 
annual UK survey of Experiences of and Attitudes Towards Bus Travel (DfT, 2009) which 
guided the construction of the ‘closed’ answers to be included.  Therefore the opening 
question asked the respondent to choose from one of six closed responses relating to how 
often they travelled on Forest Coach Lines –responses ranged from ‘daily’ through to 
‘monthly’ and down to ‘less often’.   
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• Journey Purpose and Journey Type 
The second hypothesis suggests that there is a relationship between journey purpose or 
journey type and payment method.  Again guided by the UK bus attitude survey (DfT, 2009), 
a closed set of answers was included with a catch-all ‘Other’ category to establish the 
passenger’s purpose for travel.  As research suggests that commuters and leisure travellers 
may exhibit different payment methods the closed answers included journey to/from work, 
journey to/from school or university, leisure trip, shopping trip, medical appointment or 
visiting friends/relatives.  As some studies indicate that journey type, and in particular 
interchange characteristics, influence payment method the questionnaire sought to understand 
whether the respondent was making an interchange as part of their trip. 
 
• Socio-Economic Characteristics 
The literature review suggested that socio-economic characteristics of passengers can 
influence fare choice — in particular relating to income, age and car ownership — and 
therefore assisted in constructing the third hypothesis.  A survey by Handy et al. (2005) 
influenced what socio-economic variables were included in the survey.  As the emphasis of 
their study is on how the built environment affects travel behaviour many of the variables are 
specific to the respondent’s dwelling type and size and therefore were not suitable for this 
questionnaire.  However, their survey provided a useful guide and the following socio-
demographic variables were selected:  
‒ Gender 
‒ Age 
‒ Current driving licence 
‒ Number of cars in household 
‒ Annual income, before tax 
The income and age bands used were consistent with the groupings used in the most recent 
Australian census and household travel survey.  This was important as it would allow the 
sample surveyed to be easily compared to the greater population in order to determine how 
representative the sample was. 
 
• Attitudes to Travel 
The final hypothesis discussed a relationship between individual’s attitudes to travel and their 
fare payment choice.  The variables used to elicit the respondent’s attitudes to travel were 
influenced by Handy et al.’s (2005) questionnaire.  While the scope of this questionnaire is 
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narrower, this provided a useful guide in the formulation of the statements eliciting attitude 
characteristics from respondents.  While attitudes towards the ‘safety of the car’ and the ‘ease 
of cycling and walking’ around specific neighbourhoods were unnecessary for this survey, 
variables pertaining to ‘pro-travel’ (or ‘utility from travel’), ‘pro-public transport’ and ‘pro-
car’ attitudes were included (Handy et al., 2005).  Furthermore, statements relating to cost, or 
‘economic travel’ were added, as the focus of the survey is on the differences between cash 
and prepay users and is thus fiscal in nature.  As respondents are public transport users, the 
attitudinal statements were particularly concerned with opinions on travel and public 
transport.  Table 4.1 presents the attitudinal statements used in the questionnaire.  
Table 4.1 Attitudinal Statements in Questionnaire 
Economic travel 
Saving money on my travel is important to me. 
I would use my local bus more if it was cheaper. 
I would use train services or ferries more if they were cheaper. 
Pro- car 
I would always chose to use my car rather than take public transport if costs were the same. 
I enjoy driving. 
Pro- public transport 
I enjoy travelling by bus. 
I think my local bus services have improved over the last year. 
I don’t use my local bus because journey times are too slow. 
I would use my local bus but I live too far from the nearest bus stop. 
I would use my local bus more if journeys were faster. 
Taking the bus can sometimes be easier for me than driving. 
I think my local bus services will improve over the next year 
I only use the bus because I have to. 
Utility from travel 
My travel time is generally wasted time. 
I sometimes like to travel for travel’s sake. 
I use my travel time productively. 
Getting to my destination is half the fun. 
The only good thing about travelling is arriving at my destination. 
My local bus provides good value for money. 
Travelling provides a useful transition between home and my destination. 
In order to measure opinions and attitudes respondents were asked to rate on a five point scale 
ranging from ‘strongly disagree’ to ‘strongly agree’ their agreement to these statements.  
Respondents can express neither agreement nor disagreement with the statement by selecting 
the ‘neutral’ option.  This is similar to questionnaire design used by Handy et al. (2005) and 
Diana (2008).  These surveys analysed attitudes to travel and attitudes towards the utility for 
travel respectively and used statistical techniques, including factor analysis, to analyse the 
data.  This design was viewed as being appropriate for the questionnaire used in this study. 
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4.3  Questionnaire Lay Out 
The questionnaire was divided into five sections, detailed below: 
Section 1: Today’s journey — descriptive information about the journey the respondent is 
currently undertaking 
Section 2: Most common journey — information concerning the respondent’s most 
frequently made journey OR Attitudes to the MyZone tickets  
Section 3: Travel attitudes — respondent’s responses to statements about travel. 
Section 4: Socio-demographic characteristics. 
Section 5: Open ended question asking for feedback on the current prepay tickets offered. 
 
Section 2 was initially designed to gather information on non-Forest users.  When it was 
decided that non-Forest Coach Lines users were not going to complete the questionnaire, this 
section was no longer needed and therefore, for the post-MyZone survey it was replaced with 
a section, at Forest’s request, seeking feedback on the new MyZone tickets. 
 
4.4  Summary 
This chapter has presented the hypotheses of this study and an overview methodology for 
testing them.  This will primarily be by means of two passenger surveys – a pre-MyZone 
survey and a post-MyZone survey.  The questions selected for the survey have been chosen to 
ensure the hypotheses can be tested and previous research has provided a helpful guide for 
both questionnaire design and the construction of the responses to the closed-ended questions.  
The next chapter presents the results of the pre-MyZone survey.  This also acted as a pilot 
survey and following this chapter enhancements and changes to the post-MyZone survey are 
discussed.   
 
 
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CHAPTER 5. Pre-MyZone Survey Results 
 
5.1 Introduction 
The pre-MyZone survey of Forest users was conducted between 7 – 9 April 2010.  The pre-
MyZone survey served two main purposes, namely it allowed analysis of behaviour and 
attitudes prior to the introduction of the new ticket options, and also it acted as a pseudo-pilot 
survey to test the robustness of the methodology to ensure that the user survey was capable of 
providing the results required.  Onboard ticket inspectors distributed 200 surveys to Forest 
passengers as they boarded the bus.  The surveys were distributed between 7am and 9am on 
all corridors operated by Forest.  The inspectors the collected 176 surveys as the respondents 
exited bus, equating to a high response rate of 88%. 
 
5.2 Descriptive Analysis of Data 
Following the coding of the survey results, descriptive charts and tables were compiled to 
better understand the nature of the sample collected.   
 
Chart 5.1 shows the ticket type the passenger used for the surveyed journey.  Nearly 40% of 
passengers used the prepaid Faresaver; this was the most popular ticket type used by the 
surveyed passengers.  Only two respondents selected the ‘Other’ ticket option — one 
passenger qualified for a free pass as a former member of the defence forces and the other 
passenger did not elaborate on their ticket purchase.  It is assumed that both of these users 
would not save money by prepaying and therefore do not form part of the main analysis.  
Given that just 1.1% of respondents chose the ‘Other’ category, one can be confident that the 
ticket options listed were suitably exhaustive.    
Chart 5.1: Ticket Breakdown – Pre-MyZone Sample 
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5.2.1 Sample Representation of Population  
Table 5.1 provides a comparison of the tickets sold to the sample passengers to the total 
population of Forest Coach Lines based on data provided for tickets sold between 7 – 9 April, 
the period that the surveys were conducted.    
Table 5.1: Comparison of Sample and Population – Tickets Purchased 
Ticket Payment Method Population Data a Surveyed Data bc 
Cash 55.2% 36.9% 
Faresaver (prepay) 24.2% 39.2% 
Weekly (prepay) 0.6% 14.8% 
PET 20.0% 8.0% 
(a) Figures from Forest Coach Lines – records 
(b) Source: this survey 
(c) Percentage excludes the 1.1% of passengers using ‘other’ tickets 
Table 5.1 shows that the surveyed passengers demonstrated a much higher propensity to 
prepay their tickets than the overall population of Forest Coach Lines passengers.  
Furthermore, they were dramatically more likely to use the Weekly ticket.  There was a much 
lower proportion of Pensioner Excursion Ticket (PET) and cash users in the sample compared 
to the population.  Given that the survey was conducted during the 7-9am peak and was aimed 
at targeting the frequent, commuting passengers, this discrepancy was expected and desired. 
 
5.2.2 Cash and Prepay Passengers 
As Forest Coach Lines is interested in exploring the motivations of passengers who forgo the 
discount by using cash, it is necessary to exclude passengers travelling on a Pensioner 
Excursion Tickets (PET) and ‘Other’ tickets.  The PET ticket price is a fixed at $2.50 
regardless of whether it is prepaid or purchased onboard and therefore there is no financial 
incentive to prepay. 
 
After these passengers were removed from the analysis there were 160 observations remained.  
A breakdown of the proportion paying cash and prepaying is represented in Chart 5.2. 
  
Chart 5.2: Cash and Prepay Users 
Chart 5.2 reveals that 41% of the surveyed users paid for their ticket in cash.  The majority of 
surveyed users, however, are 
Faresaver ticket.   
 
5.2.3 Stated Reasons for Paying Cash
Passengers paying cash were asked to select the most important reason for not using one of 
the prepay ticket options, choosing from one of seven pre
somewhat simplistic way of measuring reasons for paying cash it does provide 
key, overarching, reasons.  A breakdown of the 74 responses to this statement are provided in 
Chart 5.3. 
Chart 5.3: Cash Passengers Main Reason f
As can be seen in Chart 5.3 over a quarter of all respondents lis
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respondents indicate that they do not travel frequently enough by bus to justify the investment 
of prepaying for their tickets.  Given that the Weekly ticket requires five return trips per week 
to save money over cash tickets and the Faresaver ticket involves paying a $20 deposit for an 
electronic card, infrequent travellers may feel justified in paying cash.  With these reasons and 
given that Forest Coach Lines are interested in why frequent users fail to take advantage of 
prepay tickets it was decided to segment the data to focus on and analyse the motivations and 
attitudes of the ‘frequent’ Forest passengers. 
 
5.2.4 Frequent Forest Passengers 
Passengers travelling daily or making 2 – 4 return trips per week were deemed to be 
‘frequent’ users of Forest Coach Lines.  Of the surveyed passengers, 144 (82% of the original 
sample) travelled on Forest frequently and paid for the ticket using cash or a prepay ticket 
option.  This represents an important subset of the data on which to conduct analysis.  Within 
this group, 25% of passengers made 2 – 4  trips per week, with the majority travelling daily.  
The frequency of trips is unsurprising given that the surveys were conducted in the peak, 7-
9am, commuter period.  Indeed, over 95% of respondents indicated that the main purpose of 
their trip was a ‘journey to or from work.’  The majority of the remaining passengers were 
travelling to or from school, college or university.   
 
Given that ‘frequent’ users represent 90% of all cash and prepay customers, the breakdown of 
tickets does not alter markedly.  There is still roughly a 60% to 40% split in favour of 
passengers prepaying.  Chart 5.4 shows the main reason given by cash paying passengers in 
this segment for not prepaying.  Not wanting to pay in advance still represents the most 
popular reason for not prepaying, but the proportion of passengers claiming that they use the 
bus too infrequently has unsurprisingly fallen from 16.2% to 10.6%.   
 
  
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Chart 5.4: Frequent Cash Passengers Main Reason for Not Prepaying Their Ticket 
 
 
There is clearly a high lack of awareness about the prepay options which may provide 
marketing opportunities to Forest.  Aside from the 12% of passengers who claimed that they 
did not know prepay options existed, nearly 20% did not know where the passes could be 
purchased.  Furthermore, over 13% claim that they would only use prepay if it saved them 
money and over 12% claim that there is no store selling the tickets nearby.  These options 
represent a lack of knowledge about the product as the prepay tickets do indeed save money 
and are not, in fact, available from shops, but on board the bus following the purchase of the 
Faresaver card. 
 
5.2.5 Interchange onto Other Public Transport Services 
As a result of the new MyZone ticket system, financial interchange penalties were reduced for 
Forest passengers.  Prepaid bus tickets became compatible with state and other private 
operators’ services and multi-modal tickets provided unlimited travel on all buses (public and 
private) and ferries as well as train services within a selected zone over a given time period.  
In order to capture the ramifications of the new tickets for Forest customers, the pre-MyZone 
survey sought to look at interchange behaviour prior to the new ticket options.  It was found 
that 33% of the frequent passengers interchanged as part of the trip.  The mode which the 
passenger changed onto is shown in Chart 5.5. 
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Chart 5.5: Mode onto which Passenger Interchanged 
 
Chart 5.5 shows that, at 65%, the majority of interchanges involved an inter-modal change 
onto a train service.  Given that nine Forest routes serve the busy Chatswood railway station 
this is unsurprising.   
 
5.2.6 Demographic Characteristics of Surveyed Passengers 
Basic demographic information of the surveyed passengers was also collected.  This revealed 
that 53% of surveyed respondents were male.  This is unusual as the typical bus passenger is 
likely to be female (Bus and Coach, 2007).  Chart 5.6 shows the age range spread of surveyed 
passengers – with over 50% between the ages of 21 and 40. 
Chart 5.6: Age Distribution of Frequent Passengers Surveyed 
 
Salary information of respondents was also captured and the spread of salaries disclosed for 
the surveyed frequent Forest passengers is shown in Chart 5.7. 
28.3%
5%
65%
1.7%
0
10
20
30
40
50
Bus - Non Forest 
Service
Bus - other Forest 
Service
Train Ferry
N
u
m
be
r 
o
f U
se
rs
7.6%
28.5% 27.8%
16.7%
13.2%
5.6%
0.7%
0
5
10
15
20
25
30
35
40
45
11-20 21-30 31-40 41-50 51-60 61-70 70+
N
u
m
be
r 
o
f U
se
rs
35

Chart 5.7: Disclosed Salary Ranges of Frequent Passengers Surveyed 
 
 
 
 
 
 
 
 
 
 
 
5.2.7 Sample Surveyed Passengers versus Local Population  
Table 5.2 shows a comparison of the average personal income of residents in the Lower and 
Central Northern suburbs, where Forest Coach Lines operate, against the average of the 
surveyed passengers.  This data is taken from the 2006 census and gives an indication 
concerning how representative this sample is of the local population in relation to income.  
Table 5.2 shows that the surveyed users command substantially higher salaries than those of 
the general population.  This is not surprising given that over 90% of surveyed users were 
travelling to or from work.  Conducting the survey during the 7-9am peak created an 
intentional bias towards surveying frequent passengers — likely to be on a journey to work — 
which explains the discrepancies between the sample and population.  This suggests that the 
results of this pre-MyZone survey can be generalised to the working population of the Forest 
population but not to the entire Forest population in general.     
Table 5.2: Comparison of Sample and Population 
Salary Range Census - average a Surveyed -average b 
$0 - $12,999 25.3% 8.0% 
$13,000 – $31,199 17.7% 10.2% 
$31,200 – $51,999 15.9% 16.5% 
$52,000 - $83,199 15.2% 25.0% 
$83,200 - $103,999 4.8% 7.4% 
More than $104,000 13.4% 25.0% 
not disclosed 7.8% 8.0% 
(a) http://about.nsw.gov.au/view/census/   sourced from Australian Bureau of Statistics 
(b) source: this survey 
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5.2.8 Driving License and Number of Cars in Household 
Of the surveyed respondents 83% had a driving license and an average of 1.6 cars in the 
household.  Those without a driving license still had an average of 1.1 cars in the household.   
 
5.3 Cross-Tabulations of Cash and Prepay Users 
A series of cross-tabulations were performed to show any associations between the frequent 
payment method (cash or prepay) and their attitudes or attributes.   
 
5.3.1 Frequency of Journey 
While analysing the subset of respondents defined in this study as ‘frequent’ passengers, it is 
interesting to note the disparity between the payment methods of those two groups.  Table 5.3 
shows the cross-tabulation of payment method and frequency of travel. 
Table 5.3: Cross-Tabulation – Payment Method against Frequency of travel  

Payment Method 
Total 
Prepay (Faresaver 
ticket) Cash 
Frequency 
of travel 
2 – 4  
trips per 
week 
Count 10 (17.6)a 24 (16.4) 34 
% within frequency of 
travel 
29.4% 70.6%   
Every 
day 
Count 51 (43.4) 33 (40.6) 84 
% within frequency of 
travel 
60.7% 39.3%   
chi square = 9.497 at 1 df; significant difference (p = .002) 
Figures in brackets (a) are expected counts under the null hypothesis for a chi-square of 
independence.  With p= .002 this means the null can be rejected at the 5% level indicating an 
interaction between payment method and frequency of travel.  As the Weekly Forest ticket is 
only financially economical when five return trips per week are made, this means that Weekly 
tickets are tailored towards daily users.  This cross-tabulation compares only Faresaver prepay 
passengers and cash passengers by their frequency of journey.  The cross-tabulation indicates 
that passengers who travel every day are much more likely to prepay for their ticket than 
passengers making 2 – 4  return trips on Forest per week.   
 
5.3.2 Public Transport Interchange 
An analysis of the characteristics of passengers who interchanged onto another form of public 
transport provides for interesting analysis.  Performing two cross-tabulations between age and 
interchange and salary reveal that age and income are inversely related to interchanging.  As 
these two demographics are themselves related, correlation analysis was run to establish 
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which factor had the greater correlation.  With a correlation coefficient of -.406, significant at 
the 0.01 level, age is more highly correlated with interchange than income.  
 
Table 5.4 shows the relationship between age and public transport interchange for frequent 
Forest users.  In order to keep trip type constant only individuals travelling to or from work 
are included in this table. 
 
The chi-square test of independence suggests that the null hypothesis can be rejected (p < 
.001) indicating that public transport interchange is associated with age with younger 
passengers more prone to making an interchange. 
 
A cross-tabulation of payment method and interchange behaviour, shown in Table 5.5 
indicates that passengers who interchange onto other public transport services have an 
increased propensity to pay in cash for their ticket which is significant at the 5% level. 
Table 5.5: Cross-Tabulation – Payment Method against Passenger Interchange 
Behaviour  

Payment Method 
Total Prepay Cash 
Passenger 
Interchange? 
No Count 65 (58)a 31 (38) 96 
% within interchange group 67.7% 32.3%   
Yes Count 22 (29) 26 (19) 48 
% within interchange group 45.8% 54.2%   
chi square = 6.403 at 1 df; significant difference (p = .011) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
This relationship appears to be particularly significant when examining passenger making 2 – 
4 trips per week shown in Table 5.6. 
 
 
Table 5.4: Cross-Tabulation – Age Range and Interchange (Journey to 
Work Respondents) 

Public Transport Interchange 
Total No Yes 
Age 
Range 
30 and 
under 
Count 20 (32.2)a 27 (14.8) 47 
% within age range 42.6% 57.4%   
31-50 Count 50 (43.9) 14 (20.1) 64 
% within age range 78.1% 21.9%   
51 and 
over 
Count 24 (17.8) 2 (8.2) 26 
% within age range 92.3% 7.7%   
For all three age ranges chi square = 24.288 at 2 df; significant difference (p < .001) 
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Table 5.6: Cross-Tabulation – Payment Method against Interchange Behaviour  
(Passengers making 2 – 4 Trips Per Week on a Journey to / from Work) 

Payment Method 
Total Prepay Cash 
Passenger 
interchange? 
No Count 11 (7.5)a 9 (12.5) 20 
% within category 55.0% 45.0%   
Yes Count 1 (4.5) 11 (7.5) 12 
% within category 8.3% 91.7%   
chi square = 6.969 at 1 df; significant difference (p = .008) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
In order to neutralise the effect of journey purpose, only respondents travelling on a journey 
to or from work were included in this analysis.  As one of the expected cell counts fell below 
five the chi-square test is less robust but it does suggest a relationship between the payment 
method of passengers making 2 to 4 return trips per week and public transport interchange.  
Indeed only one passenger who made 2 to 4 return trips per week and interchanged used a 
prepay ticket — nearly 92% of passengers in this situation used cash.   
 
5.3.3 Trip Purpose   
With over 95% of the sample population completing a journey to or from work, the analysis 
of trip purpose against payment method suffers from 50% of cells having an expected count 
less than five.  Indications suggest there may be relationship between these variables.  With a 
higher sample size this will be analysed in the post-MyZone survey.  
 
5.3.4 Salary Range 
Cross-tabulations show a significant difference between payment method and both salary and 
age ranges of surveyed passengers.  It is unsurprising that age and salary are correlated 
(correlation coefficient = 0.487) — clearly the older people are, the more experience they 
have and the higher the salary they can expect to command.  However, by looking at the 
correlation coefficients of age and salary against payment method, it can be determined that 
salary has a higher impact on payment method than age: -0.467 for salary against payment 
method versus -0.299 for age against payment method.  With this in mind, Table 5.7 shows 
the results of a cross-tabulation for salary against payment method. 
 
39

Table 5.7: Cross-Tabulation – Salary Range (Journey to work respondents) 
 
Payment Method 
Total Prepay Cash 
Salary 
Range 
$52K or 
greater 
Count 64 (52.5)a 21 (32.5) 85 
% within salary range 75.3% 24.7%   
Less 
than 
$52K 
Count 15 (26.5) 28 (16.5) 43 
% within salary range 34.9% 65.1%   
chi square = 19.736 at 1 df; significant difference (p < .001) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
In order to keep the expected cell counts high enough for a chi-square test to be robust, 
respondents were aggregated into two groups: those earning $52,000 or more and those 
earning less than $52,000.  Only passengers on a journey to or from work were included in 
this analysis to avoid the observations being skewed by respondents not working and 
therefore not commanding a salary, for example students.  The chi-square test of 
independence suggests that the null hypothesis can be rejected (p < .001) which indicates that 
there is a significant relationship between salary and payment method.  The analysis reveals 
that users earning $52,000 or greater have a higher propensity to prepay for their ticket than 
users earning less than $52,000.   
 
It is unsurprising given the correlation between age and income that a cross-tabulation 
between age range and payment method is also significant.  However, to reinforce the 
argument that income is more significant than age, when examining only high income earners 
(>$52,000) the cross-tabulation between age group and payment is not significant.   
 
5.3.5 Insignificant Results 
It is interesting to note that the passengers’ perception that their local bus provides value for 
money does not significantly reflect on their payment method.  Table 5.8 shows the cross-
tabulation of these variables which do not have a significant chi-square. 
Table 5.8: Cross-Tabulation – Value for Money 

Payment Method 
Total Prepay Cash 
Local bus provides good 
value for money 
Disagree Count 12 (14.8)a 12 (9.2) 24 
% with attitude 50.0% 50.0%   
Neutral Count 23 (24) 16 (15) 39 
% with attitude 59.0% 41.0%   
Agree Count 50 (46.2) 25 (28.8) 75 
% with attitude 66.7% 33.3%   
For all three attitudes chi square = 2.293 at 2 df; insignificant difference (p = .318) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
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With an insignificant chi-square test of independence there is no significant difference 
between payment method and the respondents’ perception of value for money. 
 
Since driving license and number of cars in the household are highly correlated with income 
and age, these were not deemed to be overly meaningful cross-tabulations, as the correlation 
coefficients revealed income to be the most useful overall metric.  Furthermore, although the 
proportion of females prepaying for their tickets was higher than that of males, in the sample 
the chi-square was not significant.  Therefore we cannot conclude that there is a significant 
difference between the payment methods exhibited by males and females. 
 
5.4 Factor Analysis 
Factor analysis is a statistical technique for identifying “groups or clusters of variables” 
(Field, 2009, p. 628).  It is a way of establishing the composition of the latent variables 
underlying a data set.  It is commonly used to better understand the factors underlying 
questionnaire responses and to reduce the size of a data set while retaining the important 
characteristics.  The important characteristics of the variables which are extrapolated from the 
data set in order to “parsimoniously explain the maximum amount of common variance in a 
correlation matrix using the smallest number of explanatory variables” (Field, 2009, p. 629).  
Each factor is composed of clustered variables from the data set with each variable assigned a 
factor loading coefficient that explains the importance of that variable to the composition of 
the factor. 
 
5.4.1 Factors Underlying Passengers Attitudes to Travel 
The survey asked respondents to rate on a five point scale (from strongly disagree through to 
strongly agree) 20 statements seeking to ascertain their travel attitudes, preferences and 
behaviours.  Descriptive statistics for this data, involving only responses from frequent 
surveyed passengers, are shown in Table 5.9. 
  
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Table 5.9: Descriptive Statistics for Attitudes to Travel 
No. Attitudes to Travel - Statements of Agreement Mean 
Std. 
Deviation 
Analysis 
N 
Missing 
N 
(a) 
1 My travel time is generally wasted time. 2.94 1.226 139 1 
2 I sometimes like to travel for travel’s sake. 1.83 1.089 137 3 
3 I enjoy travelling by bus. 3.51 .869 140 0 
4 I use my travel time productively. 3.63 .963 137 3 
5 I think my local bus services have improved over the last year. 
3.49 .924 137 3 
6 Getting to my destination is half the fun. 2.47 .918 136 4 
7 
I don’t use my local bus because journey 
times are too slow. 
2.28 1.104 135 5 
8 The only good thing about travelling is arriving at my destination. 
3.14 1.143 138 2 
9 I would use my local bus but I live too far from the nearest bus stop. 
1.86 1.001 135 5 
10 I would use my local bus more if journeys were faster. 
3.10 1.290 136 4 
11 My local bus provides good value for 
money. 
3.51 .991 138 2 
12 
Travelling provides a useful transition 
between home and my destination. 
3.68 .993 139 1 
13 Saving money on my travel is important to 
me. 
4.19 .939 139 1 
14 Taking the bus can sometimes be easier for me than driving. 
4.13 1.013 139 1 
15 I would use my local bus more if it was 
cheaper. 
3.27 1.292 137 3 
16 
I would always chose to use my car rather 
than take public transport if costs were the 
same. 
2.79 1.358 136 4 
17 I think my local bus services will improve over the next year 
3.47 .955 137 3 
18 I would use train services or ferries more if they were cheaper. 
2.86 1.238 133 7 
19 I enjoy driving. 3.54 1.101 136 4 
20 I only use the bus because I have to. 3.46 1.213 137   3 
Table 5.9 shows the average response to each of the statements eliciting the respondents 
attitudes to travel.  Three represents a ‘neutral’ agreement, one is “strongly disagree” and five 
is “strongly agree.”  Therefore averages less than three represents disagreement and averages 
higher than three represent agreement with the statement.  Out of the 144 frequent users who 
were surveyed, 140 of those respondents at least partially filled out the attitudes to travel 
section.  The final column shows the number of missing responses to each statement from the 
140 passengers who provided opinions in that section.  As can be seen the missing 
observations are quite low with statement 18 having the highest number of missing responses, 
at seven.  Therefore when the factor analysis was performed, missing values were excluded 
listwise – this excludes any participants with any data missing from the analysis so that 
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reliable estimates are produced as all observations exist for each respondent (Field, 2009).  
After the listwise deletion there were 125 observations to the 20 statements which adheres to 
the general rule of thumb that there should be at least five times the number of observations as 
statements (Diana, 2008). 
 
5.4.2 Principal Component Analysis 
There are two major approaches to reducing a data set to its underlying dimensions, factor 
analysis and principal component analysis (Field, 2009).  Although they are similar they have 
different mathematical approaches.  Whereas factor analysis provides mathematical estimate 
levels of variance caused by common factors against the variance resulting from unique 
factors (Treiblmaier and Filzmoser 2010), principal component analysis is merely a data 
reduction technique which establishes the links and relationships within data that explain a 
component or factor (Field, 2009).  Given the desire to understand the underlying components 
of a data set, principal component analysis appears to be the more appropriate data reduction 
technique for this survey.  Diana (2008) argued that principal component analysis was 
superior to common factor analysis in the analysis of a survey seeking to establish 
respondents’ utility of travel.  Principal component analysis, it was argued, could account for 
the maximum data variance within the least factors whereas common factor analysis can 
suffer in this respect by making a hypothesis on the structure of the matrix of covariance 
(Diana, 2008).   
 
Employing the principal component analysis with varimax rotation, which eases the 
interpretation of results (Diana, 2008), reduced the 20 statements into six factors.  Looking at 
these factors, they can be grouped together neatly under the heads of pro-bus use, sensitive to 
travel time, sensitive to public transport costs, finding utility from travel itself, content bus 
users and pro-car use.  The loadings of each statement are shown in Table 5.10 with a loading 
less than 0.4 excluded from the analysis.  Excluding variables that have least impact on the 
factor eases the interpretation of results and 0.4 is deemed to be a suitable cut-off (Field, 
2009).   
 
  
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Table 5.10: Factor Loadings from Principal Component Analysis on Attitudes to Travel  
Factors (a) Statements – variables Loadings (b) 
Pro-bus use 
Taking the bus can sometimes be easier for me than 
driving. 
.753 
  
Travelling provides a useful transition between home 
and my destination. 
.750 
  
My local bus provides good value for money. .673 
  
I think my local bus services have improved over the 
last year. 
.646 
  
I think my local bus services will improve over the next 
year. 
.644 
  
I enjoy travelling by bus. .501 
  
Getting to my destination is half the fun. .407 
Sensitive to travel time I would use my local bus more if journeys were faster. .730 
  
The only good thing about travelling is arriving at my 
destination. 
.692 
  
I don’t use my local bus because journey times are too 
slow. 
.687 
  
My travel time is generally wasted time. .605 
  
I would use my local bus but I live too far from the 
nearest bus stop. 
.529 
Sensitive to public 
transport costs 
Saving money on my travel is important to me. .861 
  
I would use my local bus more if it was cheaper. .768 
  
I would use train services or ferries more if they were 
cheaper. 
.715 
Utility from travel itself I sometimes like to travel for travel’s sake. .697 
  
Getting to my destination is half the fun. .656 
  
I would use my local bus but I live too far from the 
nearest bus stop. 
.585 
Content bus users 
I think my local bus services will improve over the next 
year 
.414 
  
I enjoy travelling by bus. -.425 
  
I use my travel time productively. -.710 
  
I only use the bus because I have to. .419 
Pro-car use I enjoy driving. .888 
  
I would always chose to use my car rather than take 
public transport if costs were the same. 
.457 
Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization. 
(a) rotation converged in 10 iterations 
(b) Degree of association between factors and variables 
The KMO test (.775) confirms that the sampling adequacy is good (Field, 2009) and that 
factor analysis is appropriate for the data.  The Bartlett test (p < .001) shows that there is a 
relationship between the variables included for the analysis.  The R-matrix determinant score 
(.001) indicates that multicollinearity is not an issue.   
 
5.4.3 Analysis of Differences in Attitudes to Travel between Passengers 
Running the factor analysis produces a score for each respondent pertaining to his or her 
attitude towards each factor.  The respondents were then split into two groups, cash and 
prepay passengers, and the average scores between groups were tested using the one-way 
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analysis of variance (ANOVA) in SPSS.  The one-way ANOVA is used to compare several 
means when the means originate from different groups of people (Field, 2009).  The first 
column in Table 5.11 shows the normalised factor score for the prepay respondents while the 
second column giving this information for the cash paying respondents.  This allows 
interpretation of each group’s average attitude towards that factor.  For example, cash 
respondents have a higher pro-bus attitude than prepay respondents.  Conversely, cash 
respondents are less sensitive to public transport costs than prepay customers.   
 
The factors which provided significant differences between the groups were ‘utility from 
travel itself’ and ‘pro-car use.’  It appears that cash respondents have a higher utility from 
travel itself than prepay respondents and are more pro-car than their prepay counterparts.  
Importantly, Levene’s test for homogeneity of variance did not display a significant value 
(<.05) for either of these groups, which means the assumption of equal variances of the two 
groups has been maintained.   
Table 5.11: Analysis of Variance within Factors for Prepay and Cash Respondents 
Factor Average Prepay Respondents 
Average Cash 
Respondents 
p-value 
pooled data a 
Pro-bus use -0.01 0.01 0.90 
Sensitive to travel time -0.05 0.08 0.47 
Sensitive to public transport costs 0.01 -0.02 0.86 
Utility from travel itself -0.18 0.29 0.01 
Content bus users -0.12 0.19 0.09 
Pro-car use -0.14 0.24 0.04 
(a) p-value for F-statistics from analysis of variance (ANOVA)   
p-value significant at 5% 
 
5.5 Logistic Regression 
The cross-tabulations and factor analysis, followed by the analysis of variance, have 
facilitated a better understanding of the data and specifically which variables influence the 
dichotomous outcome — prepay or cash passenger.  However, they do not permit an 
interpretation of the magnitude of the influence nor the significance of the hypothesised 
relationship.  Linear regression, based on an underlying casual relationship, is a means of 
predicting one variable based on other variables and permits the relative strengths of the 
predictor variables to be compared.  This study seeks to understand how the variables 
influence the decisions of passengers to either pay cash or prepay their fares and therefore the 
outcome is categorical which suggests that logistic regression needs to be used if the 
assumptions of linear regression are not to be violated.   
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The logistic regression model in this study is primarily designed to explain the factors 
affecting passengers’ payment choices.  Having already developed an understanding of the 
data through the cross-tabulations and factor analysis, the variables to be added to the logistic 
regression model were largely determined by this understanding.  However, a final and 
thorough examination of all correlation coefficients was done to highlight any potential issues 
of multicollinearity and to determine the relative strength of the associations between 
variables.  Knowledge of which variables are highly correlated with each other also allows 
them to be systematically added into the model in order to see best-fit based on pseudo R-
square and the accuracy of its predicting power.  For example age, income and number of cars 
in household are all highly correlated and were assessed in this manner.  In order to maintain 
high observation counts and to facilitate interpretation income and age were divided into two 
categories — high income earners receiving $52,000 or greater and low income earners with 
an annual salary of less than $52,000 and individuals 40 or under or respondents over 40 years 
old.  Journey purpose was divided into two categories, journey to work and all others.  The 
analysis is based on ‘frequent’ users with journey frequency within two groups, ‘everyday 
passengers’ and passengers taking 2 to 4 trips per week.   
 
Based on the assessment of variables described above, Table 5.12 shows the variables that 
were selected for the logistic regression model along with their characteristics. 
Table 5.12: Variables Selected for Logistic Regression 
Variable Type 
Frequency of journey Categorical – everyday passenger: yes / no 
Income Categorical - $52,000 p.a. or greater: yes / no 
Public Transport Interchange Categorical – transfer onto other mode: yes / no 
Journey Purpose Categorical – Journey to work: yes / no 
Factor 4: Utility from travel itself 
Continuous – based on factor coefficients 
Significant following the factor analysis and one-way 
ANOVA 
Factor 6: Pro-car use 
Continuous – based on factor coefficients 
Significant following the factor analysis and one-way 
ANOVA 
Adding journey purpose into the model resulted in a high standard error given the limited 
number of non-journey to work observations and the fact that journey purpose is highly 
correlated with frequency of trip and so it was decided appropriate to exclude this variable 
from the model. 
 
The final model had a significant chi-square (p < .001) indicating that the model is a good fit 
for the data.  The model summary is shown in Table 5.13. 
  
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Table 5.13: Logistic Regression – Model Summary 
-2 Log 
likelihood 
Cox & Snell R 
Square 
Nagelkerke 
R Square  
121.927a 0.235 0.320 
a
. Estimation terminated at iteration number 4 because parameter estimates changed by less than .001. 
The Cox & Snell and Nagelkerke are interpreted in a similar way to the R-square in multiple 
regression.  They explain how well the dependent variables included in the model explain the 
variation in the data.  These R-square values are derived from the log likelihood which itself 
had a chi-square distribution following its multiplication by two.  Nagelkerke’s R-square is a 
moderation of Cox & Snell’s version and is a closer R-square to interpret, as its extreme value 
of unity allows a perfect fit in contrast to Cox & Snell’s value which has an inability to reach 
unity (Field, 2009).  Nagelkerke’s R-square indicates that the model explains roughly a third 
of the dichotomous outcome.  This may seem small, but Tchantchane (2009) notes that low 
values are common even when there is a strong relationship when the dependent variable is 
categorical. 
 
Table 5.14 provides an overview of the accuracy with which the model predicts group 
membership (Field, 2009) 
Table 5.14: Logistic Regression – Classification Table 
Observed 
Predicted 
Payment Method Percentage 
Correct Prepay Cash 
Payment 
Method 
Prepay 62 11 84.9 
Cash 19 24 55.8 
Overall Percentage 74.1 
The overall percentage shows that model correctly assigns a respondent to the correct group 
over 74% of the time.  The model is more capable of predicting members of the prepay group 
(85% of those members accurately predicted) than cash passenger membership (only 56% of 
that group correctly predicted).  This indicates that cash users do not display such obvious 
characteristics making them, literally, more unpredictable.  
 
Table 5.15 shows the variables in the final model and the predictor coefficients (Field, 2009).  
An interpretation of the Exp(B) column is provided in the footnote of the following page. 
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Table 5.15: Logistic Regression - Variables in the Equation 
Variable B (SE) Sig. 
95% C.I.for EXP(B) 
Lower Odds Ratio Exp(B)1 Upper 
Travel frequency: daily  1.153* (0.545) 0.034 1.089 3.168 9.216 
Factor 6: Pro-car use 0.529* (0.231) 0.022 1.08 1.697 2.667 
Factor 4: Utility from travel 
itself 0.485* (0.228) 0.033 1.039 1.624 2.537 
Salary: less than $52,000 -1.318* (0.484) 0.006 0.104 0.268 0.691 
Public transport interchange -0.527 (0.501) 0.293 0.221 0.59 1.576 
Constant 0.353 (0.487) 0.468   1.423   
R2 = .235 (Cox & Snell), .320 (Nagelkerke), * p <.05 
The column headed ‘Sig’ identifies the significance of the Wald statistic.  This shows whether 
each of the predictors is significant and that the coefficient for each predictor variable can be 
considered as significantly different from zero.  Table 5.15 shows that all variables with the 
exception of interchange are significant.  However, the pseudo R-square does indicate that the 
model with interchange present does a better job of explaining the difference between 
prepaying and cash passengers.  So despite the insignificant Wald statistic, based on the R-
square and the evidence from the earlier cross-tabulations, it was considered appropriate to 
keep this variable in the model.  It is likely that the correlation which exists between salary 
and interchange is impacting the significance.  The exponential beta [Exp(B)] provides the 
weight of the predictor variable on the dependent variable and shows the change in odds that 
the passenger will prepay with one unit increase in the predictor variable.  This means that the 
logistic regression model can be interpreted as follows: 
• A passenger earning less than $52,000 per annum is 3.7 times more likely to pay cash than 
a customer earning $52,000 or more. 
• A passenger interchanging into other public transport services is 1.7 times to pay cash 
than a passenger not interchanging. Note: this variable is not significant in this model. 
• A passenger travelling every day is 3.2 times for likely to prepay than a passenger making 
2 – 4 return trips per week. 
 
 
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The Exp(B) column helps with interpretation of the logistic regression model.  This exponential beta column is 
the odds ratio, which implies the change in odds of the outcome variable “resulting from a unit change in the 
predictor” (Field, 2009, p. 270).  It predicts membership to the largest group within the data.  For example, if 
more prepay respondents exist than cash respondents the Exp(B) provides the odds of membership to the prepay 
group.  Where the Exp(B) is < 1 the odds are less likely of the event occurring.  For example, an Exp(B) of 0.268 
can be interpreted that with a unit change in that predictor variable the outcome event is 3.7 times less likely (i.e. 
1/0.268).  95% confidence intervals provide the range of the odds ratio between which one can be 95% confident 
the population lies.  
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The factors which are included as exploratory or independent variables based on the 
standardised coefficients produced from the factor analysis.  These two factors continue to be 
significant within the logistic regression model which again suggests that individuals’ 
attitudes towards the utility from travel itself and pro-car use do indeed influence their 
payment method. 
 
For each of the exponential betas, 95% confidence intervals are provided.  This means that 
one can be 95% confident that the true odds ratio for the population can be found between 
these values.  Crucially none of the significant confidence interval bands cross one — this 
would jeopardise interpretation as there would be uncertainty over whether the predictor 
variable would increase or decrease the odds of the outcome variable.  Although the 
confidence intervals for the public transport interchange variable do cross one, the Wald 
statistic is not significant which limits this interpretation.  
 
5.6 Summary 
This chapter has presented the results of the pre-MyZone survey of 200 Forest passengers 
between 7-9 April.  As well as serving as a pilot study this survey allowed data to be collected 
prior to the introduction of the MyZone ticket system.  The data was segmented to include just 
prepay users and cash customers who had foregone a discount and the main analysis was 
conducted on ‘frequent’ Forest passengers, in this study defined as those customers making at 
least 2 – 4 return trips per week.  A series of cross-tabulations, tested using a chi-square test 
of independence, revealed a number of relationships within the data.  Increases in age, income 
and car ownership appear to be inversely related to passengers’ propensity to pay cash.  
Caution must be exercised in interpretation as these variables are themselves correlated with 
each other.  However, analysing correlation coefficients suggests that income has the 
strongest impact on payment method.  Indeed, income appears to be the primary driver in 
influencing payment method as respondents under 30 earning more than $52,000 per annum 
are in fact more likely to prepay whilst over 30s earning less than $52,000 are more likely to 
pay cash.  Interchange onto other public transport, despite being inversely correlated with age 
and income, also appears to significantly influence payment method.  Respondents 
interchanging onto public transport appear much more likely to pay cash for their ticket.  
Even compensating for the fact that those under 30 appear more likely to pay cash (given their 
correlation with lower incomes) a cross-tabulation of just those respondents 30 or under who 
are travelling on a journey to work reveal that individuals who interchange are significantly 
more likely to pay in cash than non-interchanging passengers.  Furthermore, even though only 
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‘frequent’ Forest users were included in the analysis, there was a significant difference 
between those passengers travelling daily and those making 2 to 4 return journeys by Forest 
per week, with daily passengers significantly more likely to prepay.   
 
Following the factor analysis, the 20 attitudinal statements were reduced to seven factors and 
a one-way analysis of variance revealed significant differences in two of these factors — 
specifically, cash paying respondents have a greater utility for travel itself and are more pro-
car than prepaying passengers.   
 
After this analysis was performed a logistic regression model was constructed based on the 
relationships identified.  Using a dichotomous dependent variable — cash or prepay — 
logistic regression allowed the magnitude and significance of the independent variables to be 
assessed.  This in turn provides a better understanding of the payment choice made by the 
Forest customer.  The final model revealed that income had the most significant effect on 
payment choice, followed by frequency of travel and then whether the respondent 
interchanged.  The two factors significant in the one-way ANOVA were significant in the 
logistic regression model and highlighted the influence that attitudes to travel play in payment 
choice. 
 
As summarised above, the pre-MyZone survey presented a number of interesting results 
which help explain choice of payment method.  These results will form a useful comparison 
to the post-MyZone survey to examine the effect of the new ticket system.  The survey also 
acted as pilot allowing any issues with the survey to be addressed ahead of the main study.  
The next chapter highlights the issues that were rectified ahead of the main survey.     
 
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CHAPTER 6. Post-MyZone Survey – Revisions and Sample 
 
6.1 Survey Revisions 
The pre-MyZone survey accomplished two main purposes.  Firstly it allowed data to be 
collected before the introduction of the new MyZone tickets which provide a basis for 
comparison after the introduction of the new ticket system.  Secondly this passenger 
questionnaire acted as a pseudo pilot highlighting any survey design issues which needed to 
be rectified before the post-MyZone.  
 
Analysing the pre-MyZone survey did indeed reveal a few minor issues, primarily with the 
way questions were interpreted, which were addressed.  A key issue related to the passengers 
understanding of ‘prepay’ tickets.  Some users claimed never to have used a prepay ticket on 
Forest Coach Lines however claimed to have used the Faresaver card to purchase their current 
ticket — itself a prepay ticket option.  Furthermore it became clear when asking users how 
frequently they travel on Forest Coach Lines that ‘every day’ is an ambiguous concept.  
Indeed, most users did seem to rightly interpret it to mean every weekday but clearly a better 
option would be ‘daily’ with an accompanying clarification stating that this involves travel ‘5-
7 days per week’.  Similarly ‘weekly’ is not a suitable option for frequency of trip as this is 
the same name as one of Forest’s tickets.  This led some passengers travelling on a Weekly 
ticket to select weekly for frequency – however as Weekly tickets are only suitable for 
individuals making five return trips per week this seems incorrect.  Therefore this was 
changed to ‘about once a week’. 
 
Whilst the first survey asked whether respondents had a driving licence and asked how many 
cars they had in the household it was decided that it would be better to ask if they had access 
to a car for the journey they were currently making.  This would be a clear indication about 
whether users actually chose to take public transport over their private cars for their journeys.   
 
6.2 Post-MyZone Revisions 
As discussed in Section 2.2.2 the introduction of MyZone brought a new range of prepay 
tickets to Forest customers.  These tickets had to be incorporated into the second survey.  
Furthermore, in order to assess the impact of MyZone a ‘before and after’ analysis of each 
passenger’s method of payment was required.  This required an additional question within the 
main questionnaire in order to ascertain what ticket type, if any, current MyZone users had 
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previously used.  The respondents were also asked how, if at all, the new ticket system 
affected their public transport usage. 
 
6.2.1  Attitudes to MyZone 
The second section of the pre-MyZone survey asked respondents for details on their most 
frequent journey.  This was designed to allow non-Forest passengers to answer the survey.  
However, after the pre-MyZone survey was conducted it was decided that only Forest 
passengers would be asked to respond to the survey and so this section was superfluous to 
requirements.  Therefore, at Forest’s request, questions seeking respondents’ attitudes towards 
the new MyZone tickets were added.   
 
The variables and format used to elicit the respondents’ attitudes to MyZone was similar to 
the section seeking their attitudes to travel.  The user was asked to rate on a five point scale 
(ranging from ‘strongly disagree’ to ‘strongly agree’) their agreement to predefined 
statements.  These predefined statements relating to different aspects of the MyZone and 
Forest tickets were organised randomly using random number generation.  Although the 
specific tickets (for example MyMulti or TravelTen) were not mentioned by name their 
attributes were included in the statements.  Table 6.1 lists the attitudinal statements included 
in the post-MyZone survey. 
Table 6.1: MyZone Attitudinal Statements 
Inter- and Intra-modal Capabilities 
I like being able to use my ticket on trains or ferries as well [characteristic of MyMulti]. 
I like being able to use my ticket on non-Forest bus services as well [characteristic of MyBus TravelTen]. 
Favour Prepay Services 
I prefer cashless bus services if tickets are convenient to buy. 
I would like all Forest services to be prepay only. 
Favour Cash Services 
I like the option of paying cash. 
Prepaying for my tickets is a hassle. 
Prepay Decreases Journey Time 
Prepay services provide faster journey times. 
Passengers paying cash delay my journey. 
Forest Coach Lines Adoption of MyZone Tickets 
The old Forest tickets are fine for me. 
Prepay only services would encourage me to use Forest more. 
New MyZone tickets encourage me to use Forest more often. 
 
6.3 Standardised Survey 
Whilst limited changes were made to the survey as detailed above, most of the survey 
remained identical.  This was important to ensure that the responses were standardised and 
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could be consistently compared in order to provide a ‘before’ and ‘after’ analysis of MyZone 
and permit the data to be pooled for statistical exploration.   
 
6.4  Survey Sample 
The sample size was increased from 200 for the pre-MyZone survey to 300 for the post-
MyZone survey.  This was designed to ensure that enough data, for both cash and prepay 
passengers, was collected to perform accurate statistical analysis.  In order to replicate the 
pre-MyZone survey as accurately as possible, the questionnaires were again administered 
across all Forest’s service corridors in the morning peak between 7am and 9am.    
 
6.5 Summary 
Following the enhancements and revisions discussed in this chapter the post-MyZone survey 
of Forest users was conducted.  The following chapter reports the major results of this post-
MyZone survey with a comparison to the results pre-MyZone. 
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CHAPTER 7. Post-MyZone Survey Results 
 
7.1 Introduction 
Following the revisions to the pre-MyZone survey, detailed in Chapter 6, the main, post-
MyZone, survey was conducted between 1 - 3 June 2010.  This was over six weeks after the 
introduction of the new MyZone ticket system.  Given that Forest’s Faresaver card is a stored 
value card it was important to allow passengers enough time to spend any existing credit on 
the card.  Allowing six weeks before conducting the post-MyZone survey meant that a daily 
user would require a balance of over $240 to still be spending credit added pre-MyZone.  
Having a balance which exceeds monthly usage was considered unlikely for most users and 
this post-MyZone survey should therefore reflect the actual impact of the introduction of the 
MyZone system. 
 
As with the pre-MyZone survey it was administered by on-board inspectors who distributed 
300 surveys to Forest passengers as they boarded the bus.  The surveys were distributed 
between 7am and 9am on all corridors operated by Forest.  The inspectors then collected 283 
surveys as the people exited the bus, equating to a high response rate of 94%. 
 
7.2 Descriptive Analysis of Data 
Following the coding and input of the data, descriptive charts and tables were compiled to 
better understand the sample collected.  Table 7.1 provides a comparison of the income of the 
sample collected against both the local population and the sample from the first survey.   
Table 7.1: Comparison of Sample to Population - Income 
Salary Range Census - average a Pre-MyZone Surveyed average b 
Post-MyZone 
Surveyed average b 
$0 - $12,999 25.3% 8.0% 20.5% 
$13,000 – $31,199 17.7% 10.2% 12.4% 
$31,200 – $51,999 15.9% 16.5% 17.3% 
$52,000 - $83,199 15.2% 25.0% 20.5% 
$83,200 - $103,999 4.8% 7.4% 7.4% 
More than $104,000 13.4% 25.0% 10.6% 
not disclosed 7.8% 8.0% 11.3% 
(a) http://about.nsw.gov.au/view/census/   
sourced from Australian Bureau of Statistics 
(b) Source: this survey 
The comparison reveals differences in the sample collected pre- and post-MyZone.  The 
sample post My-Zone is less affluent than the earlier survey, but in fact is a better 
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representation of the population.  The differences may originate with the variety of routes.  
Although the ticket inspectors administered the survey across all routes, within a two hour 
window, the number of actual surveys conducted on each route and the specific timing within 
that window varied.  This, however, should not be a significant issue as most analysis is 
performed on frequent users only and is often limited to just respondents travelling to or from 
work.  This filtering should ensure that the samples are more representative of each other.  
Though less affluent than the pre-MyZone survey, the data does again indicate that the sample 
is more affluent than the general population.  Given the intentional bias towards surveying 
frequent passengers — likely to be on a journey to work — this discrepancy is 
understandable.  This suggests that the results of the survey can be generalised to the frequent 
users within the Forest population but not to the entire Forest population in general.     
  
Chart 7.1 shows the ticket type the passenger used for the surveyed journey with a 
comparison to the pre-MyZone survey.   
Chart 7.1: Ticket Breakdown of Post-MyZone and Pre-MyZone Samples 
   
This suggests that cash payment has decreased slightly and that there were more Pensioner 
Excursion Tickets used in the second sample — this perhaps aligns with the income 
distribution discussed above.  Furthermore, there are significant changes in the composition of 
prepay tickets sold.  The new MyZone tickets (TravelTen and MyMulti) represent over 45% 
of all fares.  This seems to be at the expense predominantly of the Forest prepay options – the 
Faresaver card, which comprises just 7% of this sample and the Weekly ticket, with no users 
recorded in the sample.  
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7.2.1 Sample Representation of Population  
Table 7.2 provides a comparison between the tickets used by the respondents within the post-
MyZone sample against the tickets used by the population of Forest passengers between 1-3 
June (survey dates). 
Table 7.2: Comparison of Sample and Population – Tickets Purchased 
Ticket Payment Method Population Data a Surveyed Data b c 
Cash 40.9% 30.4% 
Faresaver (Forest prepay) 7.4% 7.1% 
Weekly (Forest prepay) 0.0% 0.0% 
TravelTen (MyZone prepay) 23.6% 27.9% 
MyMulti (MyZone prepay) 14.6% 19.1% 
PET 13.5% 15.2% 
All Prepay 45.6% 54.1% 
(a) Figures from Forest Coach Lines – records   
(b) Source: this survey   
(c) Percentage excludes the 0.3% of passengers using ‘other’ tickets 
Table 7.2 shows that respondents within the sample were more inclined to use prepay tickets 
and less likely to pay cash than the overall Forest population.  This mirrors the situation with 
the pre-MyZone survey and reflects the intentional bias towards frequent, commuting 
passengers’ achieved by conducting the survey in the morning peak.  
 
 7.3 Frequent Passengers - Cash and Prepay  
This survey is most concerned with ascertaining why passengers forgo the discount and 
convenience of prepaying and pay cash for their journeys, it is necessary to exclude from the 
analysis passengers travelling on a Pensioner Excursion Tickets (PET) and ‘other’ tickets 
which do not command a prepay discount.  Furthermore the research question is why their 
frequent customers continue to pay cash for their fares, the primary analysis will be limited to 
passengers, defined pre-MyZone, as being ‘frequent’ customers.  Those are respondents 
making at least 2 – 4 return trips per week using Forest Coach Lines.  The proportion of 
respondents who paid cash and prepaid for their tickets is shown in Table 7.3. 
Table 7.3: Breakdown Prepay Payment Method within Frequent Users 
Payment Method Pre-MyZone Post-MyZone Difference 
Cash 40% 30.3% -9.7% 
Prepay 60% 69.7% +9.7% 
Table 7.3 shows an increase in prepayment of nearly 10% for frequent passengers post-
MyZone, and a corresponding decrease in cash fares.  A test of statistical significance of 
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difference using an Independent Samples T-Test in SPSS, however does not reveal this 
difference to be significant at the 5% level (p = .071). 
 
Chart 7.2 shows the composition of tickets used by the frequent Forest passengers post-
MyZone with a comparison to the pre-MyZone survey.   
Chart 7.2: Ticket Breakdown of Frequent Users Post-MyZone and Pre-MyZone  
 
Chart 7.2 suggests that the new MyZone TravelTen product is the most popular ticket option 
for frequent Forest passengers.  Use of cash has clearly fallen along with the, original, non-
standard operator-specific prepay options – the Faresaver and Weekly ticket.  Indeed more 
than 60% of frequent respondents are now using a new MyZone prepay ticket option whereas 
no customers are recorded using a Weekly ticket. 
 
Whereas the pre-MyZone survey revealed that over 95% of respondents were completing a 
journey to or from work, this figure was 77% in the post-MyZone survey.  Amongst the 
remaining group, 18% were travelling to or from university and 3% were on a shopping trip.  
These different journey purposes perhaps suggest that the route mix and time selected by the 
ticket inspectors was slightly different from the pre-MyZone survey.  Nevertheless this could 
prove interesting as the data now permits analysis of the significance of journey purpose on 
payment method for the post-MyZone survey respondents. 
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7.3.1 Demographic Analysis of Frequent Passengers 
Analysis of the demographic information of surveyed passengers revealed that 52% of 
respondents were female.  Within the core group comprising frequent passengers 51% of 
users were female.  This contrasts with the first survey in which 53% of frequent respondents 
were male but better represents the typical bus passenger who is more likely to be female 
(Bus and Coach, 2007).  Chart 7.3 provides a breakdown of the age distribution of the 
frequent passengers and a comparison with the sample pre-MyZone.   
Chart 7.3: Age Distribution of Frequent Passengers Surveyed 
 
 
It appears that the second sample is somewhat younger than the pre-MyZone survey although 
there are a few more respondents aged over 70 — despite the fact this analysis excludes 
Pensioner Excursion Ticket users.  Chart 7.4 corroborates the different demographic profile of 
the frequent users in the second survey.  It shows the reported income distribution of the 
frequent users with a comparison to the first survey. 
  
0%
5%
10%
15%
20%
25%
30%
35%
40%
11-20 21-30 31-40 41-50 51-60 61-70 70+
Pe
rc
en
ta
ge
 
o
f R
es
po
n
de
n
ts
Age Range
Pre-MyZone
Post-MyZone
58

Chart 7.4: Income Distribution of Frequent Passengers Surveyed 
 
The chart indicates that the sample of frequent users is less affluent in the post My-Zone 
survey which complements the earlier evidence indicating a reduction in the number of 
journeys to work in this sample. 
 
Data from the second survey reveals that 73% of all respondents have a driving licence and 
there is an average of 1.6 cars per household.  Although the percentage of respondents with a 
driving licence is lower in the second survey, the ratio of cars per household is identical.  
Amongst the frequent passengers 42% had access to a car for their journey. 
 
7.4  Previous Payment Method 
The 60% of passengers now using MyZone tickets were asked how they paid for their ticket 
before the introduction of the new ticket system.  Chart 7.5 shows the number of users 
responding to each of the pre-defined ticket options.  It is compared to the distribution of 
tickets used within the pre-MyZone survey. 
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Chart 7.5: Current MyZone Users – Prior Payment Method 
 
The prior payment method is similar to the proportion of tickets used within the first survey.  
This suggests that passengers have been attracted onto MyZone products in similar 
proportions from cash fares as they have from Forest prepay fares.  Interestingly, over 8% of 
MyZone users (6% of all frequent passengers) claimed not to use Forest Coach Lines prior to 
the new ticket system which indicates a substantial increase in ridership for the bus operator.  
As the MyZone ticket system has reduced the price of public transport for many Forest 
passengers by reducing the number of fare bands this may reflect the price elasticity of 
demand and therefore is expected.   
 
Breaking out the individual MyZone products by previous payment method makes for 
interesting analysis.  Table 7.4 provides a cross-tabulation of MyMulti users by previous 
payment method, cash or prepay. 
Table 7.4: Cross-Tabulation Previous Payment Method and MyMulti User 
 
Previous Payment 
Total 
Prepay or 
non-user Cash 
MyMulti No Count 118 (110.6) 40 (47.4) 158 
% within ticket category 74.7% 25.3%  
Yes Count 29 (36.4) 23 (15.6) 52 
% within ticket category 55.8% 44.2%  
chi square = 6.665 at 1 df; significant difference (p = .010) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
The expected counts under the null hypothesis for a chi-square of independence are shown in 
brackets and with p = 0.010 we can reject the null at the 5% level to reveal that previous cash 
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passengers are proportionally more inclined to be purchasing a MyMulti ticket than previous 
prepay users.  This is not the case with TravelTen users as indicated in Table 7.5 where an 
insignificant chi-square test suggests there is no significant relationship between previous 
cash payers and current TravelTen users at the 5% level. 
Table 7.5: Cross-Tabulation Previous Payment Method and TravelTen User 
 
Previous Payment 
Total Prepay Cash 
TravelTen No Count 90 (93.8) 44 (40.2) 134 
% within category 67.2% 32.8%  
Yes Count 57 (53.2) 19 (22.8) 76 
% within category 75.0% 25.0%  
chi square = 1.418 at 1 df; insignificant difference (p = .234) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
 
7.5 Effect of MyZone on Public Transport Usage 
Respondents were asked to assess whether their overall public transport use had increased, 
decreased or remained the same since the introduction of the new ticket system.  Chart 7.6 
shows the breakdown of responses. 
Chart 7.6: Respondent’s Public Transport Use since MyZone 
 
The majority of respondents’ public transport usage has remained the same while 3% claim to 
now use public transport less — perhaps as a result of the increase in Faresaver fares — and 
14% claim to use public transport more as a result of the MyZone tickets.  An analysis of 
MyZone ticket users and public transport usage reveals significant differences between 
MyMulti and TravelTen passengers.  Table 7.6 provides a cross-tabulation of MyMulti users 
against change of public transport use.   
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Table 7.6: Cross-tabulation – Travel Frequency and MyMulti Use 
 
Public Transport Use 
Total Same or less More 
Ticket type All others Count 144 (131.4) 9 (21.6) 153 
% within ticket type 94.1% 5.9%  
MyMulti Count 32 (44.6) 20 (7.4) 52 
% within ticket type 61.5% 38.5%  
chi square = 33.917 at 1 df; significant difference (p  <.001) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
The significant chi-square suggests that MyMulti use is correlated with an increase in public 
transport use.  The MyMulti ticket eliminates the financial penalties of interchanging between 
and within modes so this is perhaps expected.  Table 7.7 looks at TravelTen users and 
changes to public transport use post-MyZone.   
Table 7.7: Cross-tabulation – Travel Frequency and TravelTen Use 
 
Travel Frequency 
Total Same or less More 
Ticket type All other tickets Count 107 (112.5) 24 (18.5) 131 
% within ticket type 81.7% 18.3%  
TravelTen Count 69 (63.5) 5 (10.5) 74 
% within ticket type 93.2% 6.8%  
chi square = 5.207 at 1 df; significant difference (p  = .023) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
With a significant chi-square, at the 5% level, it again appears TravelTen fare payment is not 
connected with travel frequency.  However, whilst MyMulti payment is associated with an 
increase in usage, TravelTen payment is associated with the maintenance of prior public 
transport usage. 
 
7.6 Frequent Cash Passengers Main Reason for Not Prepaying 
Cash passengers were asked to select from a number of pre-defined options as to the main 
reason why they did not prepay their fare.  Chart 7.7 shows the selections made pre- and post-
MyZone for frequent Forest users.      
  
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Chart 7.7: Frequent Cash Passengers Main Reason for not Prepaying their Ticket 
 
Despite this segment being termed ‘frequent’ passengers the primary reason given by 
respondents post-MyZone is that they use the bus too infrequently.  There does, however, 
appear to have been an increase in the awareness of prepay tickets.  The proportion claiming 
not to know they existed or where to purchase them from has fallen post-MyZone — perhaps 
as a result of the MyZone advertising initiatives.  However, lack of local stores selling prepay 
tickets is now more of a concern, which suggests problems acquiring MyZone tickets locally 
within the Forest region.  Despite these awareness and availability issues, there does remain a 
large percentage claiming that they do not like paying in advance or would only use prepay if 
necessary.  The proportion of passengers claiming that they ‘would only use prepay if they 
had to’ has increased quite dramatically in the second survey.  This is perhaps an indication of 
the overall reduction in the proportion of cash passengers and those cash payers remaining 
maybe those individuals very much against prepay tickets.   
 
7.7 Characteristics of Cash and Prepay Passengers 
Whilst asking respondents to select from a predefined statement the reason for not using 
prepay provides a crude analysis of the rationale behind cash use, more sophisticated 
statistical analysis of the data can provide more intrinsic reasons.  Pre-MyZone survey 
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analysis revealed significant differences in the characteristics of prepay and cash passengers 
which are explored for the post-MyZone respondents below. 
 
7.7.1 Interchange Characteristics 
The pre-MyZone survey suggested that cash paying passengers were more likely to 
interchange onto other public transport services than prepay customers.  Whereas 33.3% of 
frequent customers interchanged onto another forms of public transport pre-MyZone this 
percentage increased to 39.3% post-MyZone.  A test of statistical significance of difference 
using an Independent Samples T-Test in SPSS identifies this difference is not significant at 
5% level.  Nevertheless, there is a higher proportion of users in this sample interchanging onto 
public transport and a breakdown of interchange behaviour is provided in Chart 7.8. 
Chart 7.8: Mode onto which Passenger Interchanged 

 
Although the proportion of frequent customers interchanging has increased, the interchange 
behaviour looks very similar, with train representing the primary public transport interchange 
made by Forest passengers followed by non-Forest bus services.  Despite the pre-MyZone 
survey suggesting that customers interchanging were significantly more likely to pay cash for 
their ticket Table 7.8 does not suggest this is the situation post-MyZone. 
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Table 7.8: Cross-Tabulation – Payment Method against Passenger Interchange  
 
Payment Method 
Total Prepay Cash 
Public Transport 
Interchange  
No Count 91 (89.2)a 37 (38.8) 128 
% within category 71.1% 28.9%  
Yes Count 56 (57.8) 27 (25.2) 83 
% within category 67.5% 32.5%  
chi square = .313 at 1 df; insignificant difference (p = .576) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
This chi-square test of suggests that payment method (cash or prepay) and passenger 
interchange are not related at the 5% level of significance.  This is a clear difference from the 
pre-MyZone survey and Table 7.9, a cross-tabulation of MyMulti payment and interchange, 
provides an explanation. 
Table 7.9: Cross-Tabulation – MyMulti Use against Passenger Interchange  
 
Public Transport Interchange 
Total No Yes 
MyMulti User No Count 117 (96.5) 42 (62.5) 159 
% within category 73.6% 26.4%  
Yes Count 11 (31.5) 41 (20.5) 52 
% within category 21.2% 78.8%  
chi square = 45.141 at 1 df; significant difference (p < .001) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
The chi-square indicates that the null hypothesis can be rejected and that public transport 
interchange is connected with MyMulti usage at the 5% level of significance.  Whereas nearly 
79% of MyMulti users interchange, only 26% of non-MyMulti users interchanged during their 
journey. The fact that MyMulti users are much more likely to interchange is not surprising 
given the characteristics of the ticket, which eliminates the financial penalties of 
interchanging both within, and between, modes.  Table 7.4 suggests that MyMulti users are 
more likely to have been previous cash paying passengers.  This corroborates the findings in 
the pre-MyZone survey which revealed that interchanging passengers were more likely to pay 
cash.  It would suggest that passengers, previously paying cash, are now using the advantages 
offered by MyMulti to reduce their interchange penalties.   
 
7.7.2 Journey Purpose 
As over 95% of respondents in the pre-MyZone survey were completing a journey to or from 
work, the lack of non-journey to work observations did not allow the significance of journey 
purpose and payment method to be tested.  However, with 77% of respondents on a journey to 
or from work in the survey post-MyZone, the importance of journey purpose could be tested.  
65

Table 7.10 provides a cross-tabulation of journey purpose (divided into two categories – 
journey to work and all others) by payment method. 
Table 7.10: Cross-Tabulation – Payment Method to Journey Purpose  
 
Payment Method 
Total Prepay Cash 
Journey Purpose Other Count 22 (33.4)a 26 (14.6) 48 
% within category 45.8% 54.2%  
To or from work Count 125 (113.6) 38 (49.4) 163 
% within category 76.7% 23.3%  
chi square = 16.704 at 1 df; significant difference (p < .001) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
The significant chi-square test of independence (p < .001) suggests that payment method is 
associated with journey purpose.  It seems that frequent users travelling on a journey to or 
from work are more likely to prepay for their journey than frequent users with different 
journey purposes.   
 
A subsample of daily users from the pre- and post-MyZone survey was created by pooling the 
two datasets.  Using this pooled data, limited to only daily users (thereby controlling for 
journey frequency) a cross-tabulation of journey purpose and payment method was performed 
and is shown in Table 7.11. 
Table 7.11: Cross-Tabulation – Pooled Data – Daily Users and Journey Purpose  
 
Payment Method 
Total Prepay Cash 
Journey Purpose Other Count 10 (16.2) 12 (5.8) 22 
% within category 45.5% 54.5%  
Journey to or from work Count 163 (156.8) 50 (56.2) 213 
% within category 76.5% 23.5%  
chi square = 9.912 at 1 df; significant difference (p = .002) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
Table 7.11 indicates that journey purpose and payment method (controlling for journey 
frequency) are linked at the 5% level with passengers travelling daily to or from work 
significantly more likely to use prepay than daily passengers with a different journey purpose. 
 
7.7.3 Journey Frequency 
The pre-MyZone survey suggested that the frequency of travel influences payment method.  
Table 7.12 presents a cross-tabulation of payment method and frequency and travel.  To 
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control for the influence journey purpose has on payment data this cross-tabulation only looks 
at journey to work respondents.   
Table 7.12: Cross-Tabulation – Payment Method to Journey Frequency (Journey to 
Work Respondents) 
 
Payment Method 
Total Prepay Cash 
Frequency 2 – 4 trips per 
week 
Count 35 (42.2) 20 (12.8) 55 
% within frequency 63.6% 36.4%  
Daily Count 90 (82.8) 18 (25.2) 108 
% within frequency 83.3% 16.7%  
chi square = 7.908 at 1 df; significant difference (p = .005) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
 
The chi-square test of independence suggests that frequency of journey impacts payment 
method at the 5% level.  While over 83% of daily Forest passengers, travelling to or from 
work, use prepay only less than 64% of passengers making 2 – 4 return trips per week do so.  
This is consistent with the pre-MyZone results.   

7.7.4 Age and Income 
As with the pre-MyZone survey age and income are both related to payment method.  
However both these variables are also correlated.  As with the pre-MyZone survey income 
(correlation coefficient: -0.296) is more highly correlated than age (correlation coefficient: -
0.142) with payment method.  With this in mind Table 7.13 provides a cross-tabulation of 
income against payment method — with income divided into three ranges.  Only frequent 
users travelling on a journey to or from work are included in this analysis to exclude 
individuals who may not be earning a salary. 
Table 7.13: Cross-Tabulation – Payment Method to Income (Journey to Work 
Respondents) 
 
Payment Method 
Total Prepay Cash 
Salary Range $0 - $31,199 Count 20 (20.5) 7 (6.5) 27 
% within salary range 74.1% 25.9%  
$31,200 - $83,199 Count 53 (59.9) 26 (19.1) 79 
% within salary range 67.1% 32.9%  
more than $82,200 Count 40 (32.6) 3 (10.4) 43 
% within salary range 93.0% 7.0%  
chi square = 10.277 at 2 df; significant difference (p  = .006) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
The chi-square test suggests that the null hypothesis can be rejected and that salary does affect 
payment method and in particular individuals with higher salaries have a greater propensity to 
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prepay their fares.  Indeed, only 7% of respondents earning more than $82,200 per annum 
paid in cash for their ticket as compared to 32.9% of respondents earning between $31,200 — 
$83,199.  
 
7.7.5 Car Availability 
The literature highlights the influence of car availability on payment behaviour (for example 
Ipsos MORI, 2010) and therefore, despite it being highly correlated with income (correlation 
coefficient: 0.379) it will be analysed in the post-MyZone results.  Table 7.14 provides a 
cross-tabulation of TravelTen or Faresaver usage against car availability.  The chi-square of 
independence (p < .001) indicates that car availability is linked to payment method at a 5% 
level of significance. 
Table 7.14: Cross-Tabulation – TravelTen/Faresaver Use and Car Availability  
 
Car available for journey? 
Total No Yes 
Payment Method All others Count 77 (63.7) 35 (48.3) 112 
% within category 68.8% 31.3%  
TravelTen or 
Faresaver 
Count 39 (52.3) 53 (39.7) 92 
% within category 42.4% 57.6%  
chi square = 14.307 at 1 df; significant difference (p < .001) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
This evidence suggests that respondents with a car available for their journey are more likely 
to use a TravelTen or Faresaver ticket than individuals without a car available.  A similar 
cross-tabulation, of MyMulti use against car availability, is shown in Table 7.15 and has 
opposite results. 
Table 7.15: Cross-Tabulation – MyMulti Use and Car Availability  
 
Car available for journey? 
Total No Yes 
Payment Method All others Count 80 (86.4) 72 (65.6) 152 
% within MyMulti 52.6% 47.4%  
MyMulti Count 36 (29.6) 16 (22.4) 52 
% within MyMulti 69.2% 30.8%  
chi square = 4.352 at 1 df; significant difference (p  = .037) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
The chi-square test reveals car availability to be linked to MyMulti use at the 5% level of 
significance, suggesting that individuals with a car available are less likely to use MyMulti 
than other ticket types.  So whilst nearly 58% of TravelTen or Faresaver users had a car 
available for their journey only 31% of MyMulti users were in this situation. 
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7.8 The Market for Prepay Tickets 
The differences in car availability noted above for MyMulti and Faresaver or TravelTen 
passengers suggest that there may be different markets for different forms of prepay tickets.  
These will now be analysed in more detail. 
 
7.8.1 The Market for MyMulti Tickets 
 Passengers interchanging onto other forms of public transport are more likely than non-
interchangers to use MyMulti (refer to Table 7.9) and Table 7.16 reveals that the respondents’ 
age also affects their use of MyMulti tickets.  This analysis is limited to journey to work 
respondents to standardise for journey purpose as under-30s are more likely to be travelling 
somewhere other than work. 
Table 7.16: Cross-Tabulation – MyMulti Use and Age (Journey to Work Respondents) 
 
MyMulti 
Total No Yes 
Age range Over 30 Count 75 (67.7) 19 (26.3) 94 
% within age range 79.8% 20.2%  
30 or 
under 
Count 41 (48.3) 26 (18.7) 67 
% within age range 61.2% 38.8%  
chi square = 6.715 at 1 df; significant difference (p  = .010) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
The chi-square suggests that age does influence ticket purchase.  Younger respondents, under 
30, are more likely to purchase a MyMulti than their over 30 counterparts.  In addition 
respondents earning less than $52,000 are more likely to purchase a MyMulti ticket than 
respondents on a higher salary (see Table 7.17). 
Table 7.17: Cross-Tabulation – MyMulti Use and Salary (Journey to Work 
Respondents) 
 
MyMulti 
Total No Yes 
Salary Range Less than 
$52,000 
Count 45 (52.4) 27 (19.6) 72 
% within salary range 62.5% 37.5%  
$52,000 or 
greater 
Count 70 (62.6) 16 (23.4) 86 
% within salary range 81.4% 18.6%  
chi square = 7.064 at 1 df; significant difference (p  = .008) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
In this table income is highly correlated with age and analysis of the correlation coefficients 
reveals the magnitude of their respective relationships with MyMulti use.  Analysing these it 
appears that age has a more significant relationship with MyMulti use than income. The 
correlation coefficient for all age ranges against MyMulti use is -0.146 versus a coefficient of 
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-0.105 for all income brackets against MyMulti use.  These characteristics reveal not only 
what the market is for MyMulti but also correspond to the profile of public transport users 
with a propensity to interchange.  Indeed, as established in the pre-MyZone survey, users who 
interchange are more likely to be younger and less affluent than passengers who do not 
interchange.  With the availability of the MyMulti tickets these young, less affluent, 
interchanging passengers are using this new multi-modal ticket — in place of cash tickets 
they purchased prior to MyZone. 
 
7.8.2 The Market for MyBus TravelTen Tickets 
The market for the prepay TravelTen appears to be different from the MyMulti ticket.  
TravelTen users are more likely to have a car available for their journey (see Table 7.14) and 
are less prone to interchanging than MyMulti users.  Table 7.18 shows a breakdown between 
age ranges and TravelTen use. 
Table 7.18: Cross-Tabulation – TravelTen and Age Range 
 
Ticket Type 
Total All other tickets TravelTen 
Age range Over 30 Count 44 (56.6) 50 (37.4) 94 
% within age range 46.8% 53.2%  
30 or under Count 53 (40.4) 14 (26.6) 67 
% within age range 79.1% 20.9%  
chi square = 17.036 at 1 df; significant difference (p < .001) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
A chi-square test of independence suggests that TravelTen use and age range are related.  
Whereas younger passengers are more prone to use the MyMulti tickets, those over 30 are 
much more likely to use TravelTen tickets than their younger counterparts.  Indeed only 21% 
of respondents aged 30 or less used a TravelTen in comparison to 53% of over 30s.   
 
7.8.3 The Market for Prepay and Travel Frequency 
The literature review suggested that the break-even point which exists for unlimited ride 
tickets (McCollum and Pratt, 2004) meaning they appeal to frequent riders making more trips 
than the break-even amount.  Using pooled data from both surveys for prepay users only, a 
cross-tabulation, shown in Table 7.19, looks at whether there is a relationship between 
frequency of journey and whether the passenger is using an unlimited ride ticket (MyMulti or 
Weekly) or a ‘pay as you go’ style ticket (Faresaver or TravelTen). 
  
70

Table 7.19: Cross-Tabulation – Pooled Data – Prepay Type and Frequency of Travel 
a 
Frequency 
Total 
2 – 4 trips per 
week Daily 
Ticket Type Faresaver or 
TravelTen 
‘Pay As You Go’ 
Count 47 (40.7) 109 (115.3) 156 
% within category 30.1% 69.9%  
MyMulti or Weekly 
‘Unlimited Pass’ 
Count 14 (20.3) 64 (57.7) 78 
% within category 17.9% 82.1%  
chi square = 4.002 at 1 df; significant difference (p = .045) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
The chi square test of independence (p = 0.045) suggests that the unlimited ride tickets are 
more associated with a daily user at a 5% level of significance.  Nevertheless, 70% of ‘pay as 
you go’ prepay users are still daily Forest users which, although not as high as unlimited ride 
users, indicates that there is a strong market for these products amongst very frequent users.  
 
7.9 Value for Money 
Respondents’ perception of whether their local bus provided good value for money did not 
significantly differ between prepay and cash respondents in the pre-MyZone survey (see 
Table 5.8).  Table 7.20 plots payment method against perception of value for money for post-
MyZone respondents. 
Table 7.20: Cross-Tabulation – Payment Method against Value for Money 
 
Local bus provides good value for 
money 
Total Disagree Neutral Agree 
Payment 
Method 
Prepay Count 15 (19.8) 30 (36) 92 (81.2) 137 
% within category 10.9% 21.9% 67.2% 100.0% 
Cash Count 13 (8.2) 21 (15) 23 (33.8) 57 
% within category 22.8% 36.8% 40.4% 100.0% 
chi square = 12.219 at 2 df; significant difference (p = .002) 
(a) Figures in brackets are expected counts under the null hypothesis of chi-square 
The chi-square test of independence suggests payment method does affect respondents’ 
perception of value at the 5% level if significance.  Those paying cash are more likely to 
perceive their local bus as providing poor value for money.  It was found that 67% of prepay 
passengers agreed that their local bus provided good value for money only 40% of cash 
passengers felt this to be the case. 
  
7.10 Gender, Driving Licence and Number of Cars in Household 
As with the pre-MyZone survey gender, driving licence and number of cars in the household 
were not associated directly, and independently, with payment behaviour.  Although driving 
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licence and number of cars in the household are highly correlated with income and age, 
income has the greater association on payment method.  
 
7.11 Factor Analysis 
Principal Component Analysis, which is a variant form of factor analysis, was successfully 
used in the pre-MyZone study as a means of data reduction.  Factor analysis detects the 
structure and relationships within data, allowing a large number of variables to be reduced to 
a smaller number of ‘factors’.  Within the pre-MyZone study this was used to organise and 
categorise the large number of variables eliciting passengers’ attitudes to travel.  Following 
the procedure established in the pre-MyZone study, principal component analysis was again 
employed to reduce the number of variables within the post-MyZone survey.  In addition 
factor analysis was also used to categorise users’ attitudes towards the new ticket system, (the 
additional section within this post-MyZone survey). 
 
7.11.1 Factor Analysis – Attitudes to MyZone 
As discussed in Chapter 6, which explained the revisions made to the post-MyZone survey,  
respondents were asked to rate on a five point scale (from strongly disagree through to 
strongly agree) 11 statements seeking to understand their attitudes to the new MyZone tickets.  
Descriptive statistics for this data, involving only responses from frequent surveyed 
passengers, are shown in Table 7.21. 
Table 7.21: Descriptive Statistics for Attitudes to MyZone Tickets 
Number Attitudes to Travel - statements of 
agreement Mean 
Std. 
Deviation 
Analysis 
N 
Missing 
N 
1 I prefer cashless bus services if tickets are 
convenient to buy. 
3.88 1.151 195 6 
2 I like being able to use my ticket on trains 
or ferries as well. 
4.11 0.91 196 5 
3 The old Forest tickets are fine for me. 3.03 1.06 195 6 
4 I like the option of paying cash. 3.58 0.96 199 2 
5 Passengers paying cash delay my journey. 3.46 1.033 199 2 
6 Prepaying for my tickets is a hassle. 2.47 1.001 190 11 
7 I would like all Forest services to be prepay only. 2.51 1.003 197 4 
8 Prepay only services would encourage me 
to use Forest more. 
2.49 0.944 198 3 
9 I like being able to use my ticket on non-
Forest bus services as well. 
4.13 0.81 200 1 
10 Prepay services provide faster journey times. 3.87 0.884 198 3 
11 New MyZone tickets encourage me to use 
Forest more often. 
3.02 0.979 198 3 
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Table 7.21 shows the average response to each of the statements eliciting the respondents’ 
attitudes to the new tickets.  Three represents a ‘neutral’ agreement, one is “strongly disagree” 
and five is “strongly agree.”  Averages lower than three represent increasing levels of 
disagreement and averages higher than three represent growing levels agreement with the 
statement.  The results show that two of the statements have averages over four – numbers 
two and nine.  Both of these variables relate to the ability to use tickets across different modes 
or on non-Forest operated buses.  Statement one indicates an overall preference for cashless 
bus services when tickets are convenient to purchase and statements five and ten suggest 
overall agreement that prepaying provides a higher quality of service through faster journey 
times.  Despite overall agreement that prepay leads to a better quality of service, through 
quicker journeys, respondents, on average, disagree with the proposition that all Forest 
services’ should be prepay only – as indicated by statement seven. 
 
The factor analysis was performed with missing values were excluded listwise, excluding any 
participants with any data missing from the analysis to give reliable estimates with all 
observations existing for each respondent.  Using principal component analysis with varimax 
rotation these 11 statements were reduced into three factors.  These factors can be broadly 
grouped together under the three headings:  
1. Prepay only suits me as journeys are quicker with prepay. 
2. One prepay ticket makes travelling easy on all modes. 
3. Support for Forest introducing MyZone tickets. 
The loadings of each statement are shown in Table 7.22 with a loading less than 0.4 excluded 
from the analysis to ease the interpretation of each factor. 
  
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Table 7.22: Factor Loadings from Principal Component Analysis on MyZone Attitudes  
Factors (a) Statements – variables Loadings (b) 
Prepay only suits me  as 
journeys are quicker with 
prepay. 
I would like all Forest services to be prepay only 0.837 
Passengers paying cash delay my journey 0.685 
Prepay only services would encourage me to 
use Forest more 0.614 
Prepay services provide faster journey times 0.611 
I like the option of paying cash -0.776 
One prepay ticket makes 
travelling easy on all modes. I prefer cashless bus services if tickets are convenient to buy 0.684 
I like being able to use my ticket on non-Forest 
bus services as well 0.629 
I like being able to use my ticket on trains or 
ferries as well 0.584 
Prepay services provide faster journey times 0.434 
Prepaying for my tickets is a hassle -0.75 
Support Forest introducing 
MyZone tickets. New MyZone tickets encourage me to use Forest more often 0.834 
Prepay only services would encourage me to 
use Forest more 0.489 
I like being able to use my ticket on non-Forest 
bus services as well 0.458 
I like being able to use my ticket on trains or 
ferries as well 0.455 
The old Forest tickets are fine for me -0.533 
Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization. 
(a) rotation converged in 5 iterations 
(b) Degree of association between factors and variables 
The KMO test (.804) confirms good sampling adequacy and reinforces the suitability of factor 
analysis to analyse this data.  The Bartlett test (p < .001) shows that there is a relationship 
between the variables included for the analysis.  The R-matrix determinant score (.045) 
indicates that multicollinearity is not an issue.   
 
To examine if there is any statistical difference in attitudes between cash and prepay 
passengers the respondents were split into the two groups and differences in average scores 
between groups were tested using the analysis of variance (ANOVA) in SPSS.  Table 7.23 
shows the results of the one-way ANOVA. 
  
74

Table 7.23: Analysis of Variance within Factors for Prepay and Cash Respondents 
Factor Average Prepay Respondents 
Average Cash 
Respondents 
p-value 
pooled data a 
Prepay-only services suit me as journeys are 
quicker with prepay. 0.13 -0.35 0.003 
One prepay ticket makes travelling easy on all 
modes. 0.24 -0.62 < 0.001 
Support Forest introducing MyZone tickets. 0.01 -0.03 0.83 
(a) p-value for F-statistics from analysis of variance (ANOVA) 
p-value significant at 5% 
The normalised factor score for the prepay respondents is shown in the second column with 
the third column giving this information for the cash paying respondents.  This table shows 
that prepay respondents have a more positive attitude than cash respondents regarding the 
ability to use the same ticket across all modes.  Conversely, cash respondents are less likely to 
be in agreement that prepay suits them and leads to faster journeys.  The final column 
indicates if the difference between the groups is significant at the 5% level — which is the 
situation for the first two factors.  It is clear that prepay users are more inclined to see the 
value of prepay-only services and support the inter- and intra-modal capabilities of the 
MyZone tickets.  The final factor, which suggests support for Forest introducing the MyZone 
tickets, did not yield significant differences between the different payment behaviour groups. 
 
As Levene’s test for homogeneity of variance did display a significant value (<.05) for the 
first factor the assumption of equal variances of the two groups has not been met.  However, 
analysing Welch and Brown-Forsythe’s version of the F-ratio, which does not require the 
homogeneity of variance assumption to be met, still indicates that this difference is significant 
at the 5% level (p = 0.002). 
 
7.11.2 Factor Analysis – Attitudes to Travel 
The survey asked respondents to rate on a five point scale (from strongly disagree through to 
strongly agree) the same 20 statements used pre-MyZone which sought to ascertain their 
travel attitudes, preferences and behaviours to travel in general.  Descriptive statistics for this 
data, involving only responses from frequent passengers, are shown in Table 7.24. 
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Table 7.24: Descriptive Statistics for Attitudes to Travel 
Attitudes to Travel - statements of 
agreement Mean 
Std. 
Deviation 
Analysis 
N 
Missing 
N 
My travel time is generally wasted time. 2.83 0.988 195 2 
I sometimes like to travel for travel’s sake. 2.3 0.998 192 5 
I enjoy travelling by bus. 3.31 0.863 194 3 
I use my travel time productively. 3.43 0.925 195 2 
I think my local bus services have improved 
over the last year 3.53 1.009 194 3 
Getting to my destination is half the fun. 2.73 0.831 196 1 
I don’t use my local bus because journey 
times are too slow. 2.61 0.939 194 3 
The only good thing about travelling is arriving 
at my destination. 2.98 0.92 196 1 
I would use my local bus but I live too far from 
the nearest bus stop. 2.34 0.958 189 8 
I would use my local bus more if journeys 
were faster. 3.32 1.012 192 5 
My local bus provides good value for money. 3.51 0.9 194 3 
Travelling provides a useful transition between 
home and my destination. 3.49 0.844 192 5 
Saving money on my travel is important to me. 4.2 0.759 193 4 
Taking the bus can sometimes be easier for 
me than driving. 3.89 0.923 193 4 
I would use my local bus more if it was 
cheaper. 3.42 1.097 193 4 
I would always chose to use my car rather 
than take public transport if costs were the 
same. 2.91 1.252 192 5 
I think my local bus services will improve over 
the next year. 3.46 0.916 191 6 
I would use train services or ferries more if 
they were cheaper. 3.16 1.044 192 5 
I enjoy driving. 3.58 0.943 190 7 
I only use the bus because I have to. 3.25 1.151 193 4 
As with the attitudes to MyZone factor analysis three represents a ‘neutral’ view, one is 
“strongly disagree” and five is “strongly agree.”  Averages under three represent increasing 
levels of disagreement and averages higher than three indicate growing levels of agreement 
with the statement.  Only one statement — ‘Saving money on my travel is important to me’ 
— had an average over four.  It also had the lowest standard deviation suggesting most 
respondents were in strong agreement with this statement.  With an average of 2.3 the 
statement suggesting that respondents ‘sometimes like to travel for travel’s sake’ received the 
strongest average disagreement.   
 
Principal component analysis with varimax rotation reduced these 20 statements into seven 
factors.  These factors were broadly similar to those identified in the pre-MyZone survey and 
can be grouped together as follows: 
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1. Pro-car use 
2. Utility from travel itself 
3. Sensitive to travel time 
4. Content bus users 
5. Sensitive to public transport costs 
6. Utility from travel time 
7. Misc. priorities for travel 
Table 7.25 shows the loadings of each statement — here a loading less than 0.4 is excluded 
from the analysis to ease the interpretation of each factor. 
Table 7.25: Factor Loadings from Principal Component Analysis on Travel Attitudes  
Factors (a) Statements – variables Loadings (b) 
Pro-car use Taking the bus can sometimes be easier for me than 
driving. 
-0.745 
  I would always chose to use my car rather than take public 
transport if costs were the same. 
0.71 
  I enjoy driving. 0.581 
  I only use the bus because I have to. 0.536 
Utility from travel itself I sometimes like to travel for travel’s sake. 0.743 
  I enjoy travelling by bus. 0.7 
  Getting to my destination is half the fun. 0.637 
Sensitive to travel time I would use my local bus but I live too far from the nearest 
bus stop. 
0.773 
  I would use my local bus more if journeys were faster. 0.658 
  The only good thing about travelling is arriving at my 
destination. 
0.421 
  I don’t use my local bus because journey times are too 
slow. 
0.453 
  I would use train services or ferries more if they were 
cheaper. 
0.401 
Content bus users I think my local bus services will improve over the next 2 
years. 
0.776 
  I think my local bus services have improved over the last 2 
years. 
0.747 
  I don’t use my local bus because journey times are too 
slow. 
-0.487 
Sensitive to public 
transport costs 
My local bus provides good value for money. -0.714 
  I would use my local bus more if it was cheaper. 0.69 
  I would use train services or ferries more if they were 
cheaper. 
0.624 
Utility from travel time My travel time is generally wasted time. -0.848 
  I use my travel time productively. 0.824 
Misc. priorities for 
travel 
Saving money on my travel is important to me. 0.854 
  Travelling provides a useful transition between home and 
my destination. 
0.439 
Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization. 
(a) rotation converged in 28 iterations 
(b) Degree of association between factors and variables 
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Factors for the post-MyZone survey are very similar to those from the pre-MyZone sample.  
The only addition is the seventh factor, ‘Miscellaneous priorities for travel’, which can be 
categorised less succinctly.   
 
With the KMO test (.774) indicating good sampling adequacy, the Bartlett test (p < .001) 
confirming a relationship exists and the R-matrix determinant score (.003) suggesting that 
multicollinearity is not an issue, a one-way ANOVA was performed to test for significant 
differences in the attitudes between the cash and prepay passengers.  The pre-MyZone study 
had revealed significant differences in the attitudes of cash and prepay passengers with regard 
to the utility for travel itself and pro-car use.  Table 7.26 shows the results of the one-way 
ANOVA between cash and prepay passengers post-MyZone. 
Table 7.26: Analysis of Variance within Factors for Prepay and Cash Respondents 
Factor Average Prepay Respondents 
Average Cash 
Respondents 
p-value 
pooled data a 
Pro-car use -0.05 0.13 0.285 
Utility from travel itself -0.05 0.13 0.267 
Sensitive to travel time 0.03 -0.08 0.53 
Content bus users -0.05 0.12 0.342 
Sensitive to public transport costs -0.13 0.32 0.008 
Utility from travel time 0.00 0.00 0.987 
Misc. priorities for travel 0.07 -0.19 0.125 
(a) p-value for F-statistics from analysis of variance (ANOVA) 
p-value significant at 5% 
The normalised factor score for the prepay respondents is shown in the second column, the 
third column provides this information for the cash paying respondents and the final column 
indicating whether the p-value for the F-test is significant.  The results suggest that, again, 
cash respondents gain greater utility from travel itself and are more pro-car.  However, with 
the changes to the ticket system, post-MyZone, neither of these factors is significant.  The 
final column indicates that significant differences in attitudes between cash and prepay 
passengers exist within one factor only – sensitivity to public transport costs.  It appears that 
cash respondents are significantly more sensitive to public transport costs that prepay users.   
 
7.11.3 Factor Analysis – Pooling the Data 
It would have been ideal to pool the data from the two surveys and perform factor analysis 
and an analysis of variance on the entire dataset.  In order to do this one would have to be 
confident that the two datasets are comparable.  Pooling all prepay respondents and then 
performing a principal component analysis followed by a one-way ANOVA in order to 
determine whether significant differences in attitudes exist between prepay respondents pre- 
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and post-MyZone, is one means of testing this comparability.  Ideally there would be no 
significant difference between the two samples which would support an assertion that prepay 
users pre-MyZone have similar attitudes to those from the post-MyZone sample.  Table 7.27 
shows the analysis of variance between factors from prepay users pre- and post-MyZone and 
that this is not the case. 
Table 7.27: Analysis of Variance between Prepay Users Pre- & Post-MyZone 
Factor Average Prepay Pre-MyZone 
Average Prepay 
Post-MyZone 
p-value 
pooled data a 
Pro-bus use 0.05 -0.03 0.577 
Sensitive to travel time -0.29 0.18 0.001 
Disutility from travel time -0.04 0.02 0.661 
Sensitive to public transport costs 0.00 0.00 0.973 
Utility from travel itself -0.30 0.19 0.001 
Pro-car use -0.07 0.04 0.426 
(a) p-value for F-statistics from analysis of variance (ANOVA) 
p-value significant at 5% 
It appears that significant differences exist between prepay users before and after MyZone in 
relation to two of the factors — ‘Utility from travel itself’ and ‘Sensitivity to travel time’.  
The table indicates that prepay users after MyZone gain significantly greater utility from 
travel itself than prepay users before MyZone.  When considering that cash users, pre-
MyZone, gained more utility from travel than prepay users and that many former cash 
passengers have become prepay users after MyZone this explains the differences in the 
attitudes of prepay users pre- and post-MyZone. 
 
These significant differences in attitudes between respondents using prepay before and after 
the introduction of MyZone suggest that pooling the data, running factor analysis and testing 
for differences between cash and prepay passengers is not appropriate.   
 
7.12 Logistic Regression 
7.12.1 Logistic Regression – Cash and Prepay 
The descriptive analysis, cross-tabulations and factor analysis have allowed a better 
understanding of the data and the variables which affect the dichotomous outcome - cash or 
prepay.  However, they do not permit an interpretation of the magnitude of the influence on 
the outcome.  Therefore, as with data from pre-MyZone respondents, a logistic regression 
model is developed to explain the factors affecting passengers’ payment choices.  The 
understanding gained through the descriptive statistics is valuable in selecting the variables 
for the model with correlation coefficients being used to understand correlations between 
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variables and their possible impact on estimation.  The best-fit model is based on the pseudo 
R-square and the model’s prediction power.   
 
Table 7.28 shows the variables that were selected for the logistic regression model and their 
characteristics. 
Table 7.28: Variables Selected for Logistic Regression Model 
Variable Type 
Frequency of journey Categorical – daily passenger: yes / no 
Income Categorical - $52,000 p.a. or greater: yes / no Categorical - $83,200 p.a. or greater: yes / no 
Journey Purpose Categorical – Journey to work: yes / no 
Factor 5: Sensitive to public transport 
costs 
Continuous – based on factor coefficients 
Significant following the factor analysis and one-way 
ANOVA 
As there is correlation between a daily user and journey to work, adding both these variables 
into the model resulted in multicollinearity with associated higher standard errors and both 
variables lost their significance.  Including journey frequency over journey purpose produced 
a more powerful model.  Similarly adding the two income variables interchangeably into the 
model resulted in the selection of the categorical variable ‘$83,200 p.a. or greater’ based on a 
superior R-square over ‘$52,000 p.a. or greater’.   
   
The final model had a significant chi-square (p < .001) indicating that the model is a good fit 
for the data.  The model summary is shown in Table 7.29. 
Table 7.29: Logistic Regression – Model Summary 
-2 Log 
likelihood 
Cox & Snell R 
Square 
Nagelkerke 
R Square  
169.237a 0.122 0.176 
a Estimation terminated at iteration number 5 because parameter estimates changed by less than .001. 
The Cox & Snell and Nagelkerke figures are pseudo R-squares which explain the degree by 
which the independent variables included in the model explain the variation of the dependent 
variable in the data.  The Nagelkerke R-square, which can reach unity, when it would imply a 
perfect fit, indicates that only 17.6% of the model explains the dichotomous outcome.  While 
low R-square values are common in logistic regression this is substantially lower than the 
Nagelkerke R-square value for the pre-MyZone model (.320) that had the same dependent 
variable.  This suggests that prepay passengers are more difficult to isolate and predict post-
MyZone.  Table 7.30 assesses the accuracy with which the model predicts group membership. 
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Table 7.30: Logistic Regression – Classification Table 
Observed 
Predicted 
Payment Method 
Percentage Correct Prepay Cash 
Payment Method Prepay 108 7 93.9 
Cash 35 10 22.2 
Overall Percentage 73.8 
The overall percentage shows that the model correctly assigns a respondent to the correct 
group just under 74% of the time.  The model is much more capable of predicting members of 
the prepay group (94% of those members accurately predicted) than cash passenger 
membership (only 22% of that group correctly predicted).  This indicates that cash users do 
not display such consistent characteristics, post-MyZone’s introduction, thus reducing the 
model’s ability to predict them. 
 
Table 7.31 shows the variables in the final model and the predictor coefficients.  
Table 7.31: Logistic Regression – Variables in the Equation 
Variable B (SE) Sig. 
95% C.I.for EXP(B) 
Lower Odds Ratio Exp(B) Upper 
Factor 5: Sensitive to public 
transport costs 0.471* (0.201) 0.019 1.079 1.601 2.375 
Travel Frequency – daily 0.746 (0.382) 0.051 0.996 2.108 4.46 
Income - more than $83,200 p/a 1.3* (0.577) 0.024 1.183 3.668 11.371 
Constant -2.376 (0.546) 0 0.093 
R2 = .122 (Cox & Snell), .176 (Nagelkerke), * p <.05 
While travel frequency is on the cusp of being significant, which explains why its 95% 
confidence interval just crosses one, the remaining variables have Wald statistics all of which 
are significant.  The exponential beta [Exp(B)] provides the weight of the predictor variable 
on the dependent variable and shows the change in odds that the passenger will prepay with 
one unit increase in the predictor variable.  Details of how this model is interpreted was 
included in the footnote of section 5.5 and can thus be interpreted as follows: 
• A passenger earning more than $83,200 per annum is 3.7 times for more likely to prepay 
their ticket than a passenger earning less than that. 
• A passenger travelling daily is 2.1 times more likely to use a prepay option than a 
passenger making 2 – 4 return trips per week. 
Furthermore factor 5 — sensitivity to public transport costs — remains significant in the 
logistic regression model which reaffirms the influence that individuals’ attitudes can have on 
their payment method. 
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7.12.2 Logistic Regression – Specific Prepay Options 
The poor explanative power of the logistic regression model to predict and explain cash and 
prepay passengers post-MyZone could, in part, be the result of the increased range of prepay 
options which have abstracted previous cash paying passengers.  This was indeed suggested 
in the descriptive statistics and cross-tabulations.  Therefore a more powerful logistic 
regression model may involve explaining the magnitude of the variables explaining the 
selection of each prepay option.  To see if this was the case two logistic regression models 
examined this and are discussed below.   
 
• Logistic Regression – Faresaver and TravelTen 
The knowledge gathered from the descriptive statistics, cross-tabulations and factor analysis 
facilitated the systematic addition of variables into the model and resulted in the selection of 
the variables, described in Table 7.32, to explain Faresaver and TravelTen customers.   
Table 7.32: Variables Selected for Faresaver / TravelTen Logistic Regression Model 
Variable Type 
Interchange onto other public transport Categorical – yes / no 
Income 
Categorical – between $31,200 - $51,999: yes / no 
Categorical – between $52,000 - $83,199: yes / no 
Categorical – over $83,200 p.a.: yes / no 
Car available for journey Categorical – yes / no 
The table above indicates that the variables chosen centre around income.  Indeed, for 
completeness, all but one of the income ranges are included in the model.  The final model 
had a significant chi-square (p < .001) indicating a good fit for the data and the summary is 
shown in Table 7.33. 
Table 7.33: Logistic Regression – Faresaver/TravelTen– Model Summary 
-2 Log 
likelihood 
Cox & Snell 
R Square 
Nagelkerke 
R Square  
186.809a 0.309 0.413 
a Estimation terminated at iteration number 5 because parameter estimates changed by less than .001. 
The Nagelkerke R-square suggests that the model explains 41% of the dichotomous outcome, 
that is, the decision to pay by Faresaver or TravelTen against all other payment options.  The 
classification table indicates that model successfully classifies nearly 76% of respondents and 
does a better job of recognising non-Faresaver and TravelTen passengers.  Table 7.34 shows 
the variables in the final model and the predictor coefficients.  All the variables, with the 
exception of the income range $52,000 — $83,199, have significant Wald statistics, (but this 
variable is retained as the salary ranges form part of a set of income variables). 
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Table 7.34: Logistic Regression – Faresaver / TravelTen Variables in the Equation 
Variable B (SE) Sig. 
95% C.I.for EXP(B) 
Lower Odds Ratio Exp(B) Upper 
Interchange onto other public 
transport 1.605* (0.39) 0 2.319 4.978 10.687 
Salary between $31,200 - 
$51,999 1.391* (0.575) 0.016 1.301 4.018 12.41 
Salary between $52,000 - 
$83,199 0.168 (0.494) 0.734 0.449 1.183 3.113 
Salary greater than $83,200 -1.319* (0.521) 0.011 0.096 0.267 0.742 
Car available for journey -0.987* (0.404) 0.015 0.169 0.373 0.823 
Constant -0.87 (1.005) 0.387   0.419   
R2 = .309 (Cox & Snell), .413 (Nagelkerke), * p <.05 
The interpretation of the logistic regression model, based on Exp(B), is discussed in Section 
5.5, and as noted it predicts or explains membership to the largest group, which in this case 
are non-Faresaver or TravelTen users.  Therefore this model can be interpreted accordingly: 
• A passenger interchanging during their journey onto other public transport is nearly 5 
times less likely to be paying for their trip using Faresaver or TravelTen. 
• A passenger with an income of between $31,200 - $51,999 per annum is 4 times less 
likely to use a Faresaver or TravelTen option than a passenger from any other income 
bracket. 
• A passenger with a salary greater than $83,200 is 3.7 times more likely to use Faresaver or 
TravelTen than a passenger within a different income bracket. 
• A passenger with a car available for their journey is 2.7 times more likely to use a 
Faresaver or TravelTen ticket option than someone without a car available. 
With the exception of income variable between $52,000 – $83,199, which has not been 
interpreted, none of the confidence intervals cross unity suggesting confidence in the direction 
of the effect each predictor variable has on the outcome variable.  The confidence intervals 
suggest that one can be 95% confident that the true odds ratio for the population can be found 
between these values. 
 
• Logistic Regression – MyMulti 
A similar procedure to construct a logistic regression model to explain the choice of a 
MyMulti ticket above all other ticket options produced a model with a significant chi-square 
(p < .001).  A summary of the model is shown in Table 7.35. 
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Table 7.35: Logistic Regression – MyMulti – Model Summary 
-2 Log 
likelihood 
Cox & Snell R 
Square 
Nagelkerke 
R Square  
176.392a 0.245 0.364 
a Estimation terminated at iteration number 5 because parameter estimates changed by less than .001. 
The Nagelkerke R-square suggests that the model explains over 36% of the outcome variable, 
whether the respondent is using a MyMulti or not.  The classification table indicates that 
nearly 85% of the respondents can be correctly assigned to their payment group.  This 
indicates the model is powerful at identifying the characteristics of a MyMulti user and 
classifying them accordingly.  Table 7.36 shows the variables used in the final model. 
Table 7.36: Logistic Regression – MyMulti – Variables in the Equation 
Variable B (SE) Sig. 
95% C.I.for EXP(B) 
Lower Odds Ratio Exp(B) Upper 
Interchange onto other public 
transport -2.488* (0.403) 0 0.038 0.083 0.183 
Journey Type - Journey to 
work -1.099* (0.528) 0.037 0.118 0.333 0.938 
Journey Frequency - Daily -0.984* (0.419) 0.019 0.164 0.374 0.851 
Constant 0.581 (0.287) 0.043   1.788   
R2 = .245 (Cox & Snell), .364 (Nagelkerke), * p <.05 
The variables, all of which have significant Wald statistics and confidence intervals which do 
not cross unity, can be interpreted as follows: 
• A passenger interchanging onto public transport is 12 times more likely to use MyMulti 
than a passenger not interchanging. 
• A passenger completing a journey to work is 3 times more likely to use a MyMulti than a 
passenger with a different journey purpose. 
• A passenger travelling daily is 2.7 times more likely to use a MyMulti than a passenger 
making 2 – 4 return trips per week.  
It is interesting to note that although the cross-tabulations revealed that younger, less affluent 
passengers had a higher propensity to use MyMulti than their older, more affluent 
counterparts neither of these variables is significant within the logistic regression model.  This 
can be explained by the fact that although passengers 30 or under are more prone to using this 
ticket, MyMulti users within this age group are still in a minority.  Indeed, 30% of frequent 
users aged 30 or under used a MyMulti as compared to 19% of frequent users over 30 years of 
age.  The absence of age or income variables from this logistic regression model is itself 
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significant, given that this was a key determinant of Faresaver or TravelTen users within the 
TravelTen/Faresaver logistic regression model. 
 
7.12.3 Logistic Regression – Pooled Data 
Despite the differences in the sample of prepay and cash customers pre- and post-MyZone, 
the descriptive statistics did indicate similarities in a number of characteristics – in particular 
certain demographic and journey purpose and journey frequency characteristics.  Given these 
similarities across both samples, a logistic regression model was constructed with data 
combined from both samples in order to explain the magnitude of the influences impacting 
cash and prepay choice.  This involved performing a factor analysis with the pooled data in 
order to provide standardised coefficients for each of the respondents.  Using the same 
procedure adopted for the construction of the previous logistic regression models, the model 
developed for the pooled data had a significant chi-square (p < .001) indicating a good fit for 
the data.  A summary of the model is shown in Table 7.37. 
Table 7.37: Logistic Regression – Pooled Data – Model Summary 
-2 Log 
likelihood 
Cox & Snell R 
Square 
Nagelkerke 
R Square  
309.632a 0.122 0.171 
a Estimation terminated at iteration number 4 because parameter estimates changed by less than .001. 
The Nagelkerke R-square suggests that the model explains just over 17% of the outcome 
variable.  The classification table indicates that the model correctly assigns a respondent to the 
correct group just under 74% of the time.  These low figures reflect the low R-square and 
predictive power of the post-MyZone dataset and reinforce the apparent diversity within the 
samples which makes categorising prepay and cash passenger difficult.  Table 7.38 reveals the 
variables used in the logistic regression model for the pooled data. 
Table 7.38: Logistic Regression – Pooled Data – Variables in the Equation 
Variable B (SE) Sig. 
95% C.I.for EXP(B) 
Lower Odds Ratio Exp(B) Upper 
Salary: Greater than $52,000 0.94* (0.301) 0.002 1.418 2.559 4.619 
Hold driving licence 0.775* (0.365) 0.034 1.06 2.17 4.442 
Frequency: Daily 0.612* (0.298) 0.04 1.027 1.844 3.309 
Factor 6: Pro-car use 0.278 (0.143) 0.051 0.999 1.321 1.747 
Constant -1.585 (0.219) 0   0.205   
R2 = .122 (Cox & Snell), .171 (Nagelkerke), * p <.05 
With the exception of factor 6, pro-car use, which is right on the cusp of being significant the 
remaining variables have significant Wald statistics with confidence intervals that do not 
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cross one.  Therefore this model, explaining prepay or cash payment amongst frequent users 
across both surveys can be interpreted as follows: 
• A respondent with a salary greater than $52,000 is 2.6 times more likely to prepay than a 
respondent earning under $52,000. 
• A passenger holding a driving licence is 2.2 times more likely to prepay than a passenger 
without a driving licence. 
• An individual travelling daily is 1.8 times more likely to prepay than an individual making 
2 – 4 return trips per week. 
Factor 6, pertaining to pro-car use, is on the cusp of being significant and this reaffirms that 
attitudes can influence payment choice. 
  
7.13  Summary 
This chapter has presented the results of the post-MyZone survey which was conducted over 
six weeks after the introduction of the new ticket system to ensure adequate time to ascertain 
changes in behaviour.  A comparison is provided to the pre-MyZone survey in order to 
examine the implications of the new ticket system. 
 
The data was again segmented to include only prepay and cash passengers who travel 
frequently by Forest — again defined as those making at least 2 – 4 return trips per week.  
Analysis of the data revealed that the proportion of respondents who used prepay options had 
substantially increased from 60% pre-MyZone to almost 70% post-MyZone.  The actual 
uptake on MyZone tickets is high; over 60% of surveyed passengers were using a new 
MyZone ticket.  While 8% of these MyZone passengers were new Forest riders, the remainder 
had been abstracted from all previous ticket types.  Specific analysis suggests, however, that a 
higher proportion of previous cash passengers are now purchasing the MyMulti ticket.  Given 
its attributes, the MyMulti ticket appeals to passengers who make an interchange onto other 
public transport and, as cash passengers were more inclined to interchange pre-MyZone, it is 
not surprising that many of these former cash passengers are now using MyMulti.  This 
highlights the difference in the markets which exist for different prepay products.  The 
analysis revealed that less affluent, younger passengers were more inclined to use the 
MyMulti ticket and hence make an interchange than their older, more affluent counterparts.  
The TravelTen appealed to a greater proportion of older, higher income passengers than the 
MyMulti.  The post-MyZone survey sought to examine the effect on overall public transport 
use after the introduction of this new ticket system.  While for the vast majority of passengers 
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there had been no change, 14% of respondents reported using public transport more often.  
These users correlated highly with the passengers now using the MyMulti ticket.   
 
Much of the analysis revealed similarities between prepay users pre- and post-MyZone.  
Increasing age, income, car ownership and availability of a car for the journey were again 
inversely related to the propensity of a passenger to pay cash.  As was the case pre-MyZone, 
income appears to be the primary driver of whether a passenger chooses a prepay ticket.  
Perceptions of value also appear to correlate with payment method with those paying cash 
more likely to perceive their local bus as providing poor value for money than prepaying 
passengers.  As cash payment is correlated to low income, this suggests lower income 
individuals regard the bus as providing poor value.  This sensitivity to fares significantly 
separates prepay and cash passengers and is reinforced by a one-way ANOVA following the 
principal component analysis which identifies only one factor (sensitivity to public transport 
costs) as being a significant difference between cash and prepay users.  It appears that the 
cash passengers pre-MyZone were not as sensitive to public transport costs — perhaps 
because there was a higher proportion of them and therefore they represented a more diverse 
group, for example, the cash group previously included a lot of travellers who made an 
interchange. 
 
Finally, the logistic regression models suggest that explaining and predicting prepay 
passengers post-MyZone is more difficult.  Income, cost-sensitivity and frequency of travel 
variables significantly influenced payment method; however, goodness of fit statistics 
revealed that the model was a poor fit.  It is likely that the greater diversity amongst prepay 
passengers has made them more difficult to predict, leading to the poorer explanative power 
of the models.  Separate logistic regression models, to explain both Faresaver and TravelTen 
users, and separately MyMulti users, showed the attributes of these ticket users are much 
easier to ascertain separately.  The different variables included in these two models highlight 
the different markets which exist for these ticket products. 
 
The results presented in this chapter will be discussed in relation to this study’s hypotheses in 
the following chapter.  Following this, the limitations of this study will be assessed and 
recommendations for future research presented.   
 
  
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CHAPTER 8. Discussion and Further Research 
 
8.1 Introduction 
In this section the pre- and post-MyZone survey results presented in the previous chapters will 
be discussed in relation to the study’s hypotheses posed in Chapter 3.  These hypotheses were 
developed following a literature review and helped structure the survey and guide the analysis 
of results presented pre- and post-MyZone.  This chapter will discuss the extent to which the 
objectives of the study have been met, outline the major limitations of the study and fonally 
make concluding recommendations for future research.   
 
8.2 Discussion of Results and Hypotheses 
The differences in the survey results pre- and post-MyZone indicate the effect of the new 
ticket system.  These differences along with the results of the surveys will be examined 
against the hypotheses posed in Chapter 3. 
 
Hypothesis 1  
There is a relationship between frequency of journey and method of payment. 
This hypothesis reflects research indicating that different forms of prepay appeal to 
passengers based on their trip frequency.  White (2009) argued that a ‘pay as you go’ prepay 
product can appeal to less frequent users while McCollum and Pratt (2004) believe that 
prepay may not attract infrequent users who worry they will not use the credit within a 
reasonable amount of time.  Furthermore, McCollum and Pratt (2004) believe a break-even 
point on unlimited ride passes mean that these products are clearly targeted towards frequent 
users travelling more than the break-even amount.   
 
This study, when focussing on ‘frequent’ Forest users, showed a significant difference in 
prepay use between passengers travelling daily and those making 2 – 4 return trips per week.  
Controlling for the possible influence of journey purpose on payment method, passengers 
travelling daily were significantly more inclined to prepay than passengers travelling 2 – 4 
times per week.  Excluding the Weekly ticket from the pre-MyZone analysis (which required 
passengers to make eight return trips to break-even) passengers travelling daily were 
significantly more likely to use the stored value Faresaver card than those making 2 – 4 return 
trips per week.   
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Travel frequency, as well as affecting prepay propensity in general, can influence the use of 
specific ticket types.  Using pooled data of prepay passengers from both surveys, users 
travelling on an unlimited usage ticket (Weekly or MyMulti) were significantly more likely to 
be travelling daily than passengers using stored value style tickets (Faresaver or TravelTen).  
This aligns with McCollum and Pratt’s (2004) conclusions that the break-even point of this 
ticket type promotes very frequent usage.  While frequency of journey was a significant 
variable to predict a MyMulti user within the logistic regression model, for the post-MyZone 
sample, this was not the case in the Faresaver/TravelTen model.  So while unlimited pass 
users are more inclined to travel daily than pay as you go ticket prepay users, pay as you go 
users are still more likely to travel daily than make 2 to 4 return trips per week by Forest. 
 
The results indicate strongly that prepay usage at Forest is dominated by daily users and there 
is currently a more limited market for prepay amongst less frequent users.  Even amongst 
‘frequent’ users, over 20% of cash passengers post-MyZone claimed not to use the bus 
frequently enough to justify prepay.  This signals possible marketing opportunities as these 
users would benefit from the TravelTen product.  Instead, they appear reluctant to invest in 
prepay possibly, as McCollum and Pratt (2004) assert, because they feel unable to utilise the 
credit in a reasonable amount of time.   
 
These results have shown that journey frequency does affect passengers propensity to prepay, 
and also actual travel frequency can drive specific prepay ticket choice.  This concurs with the 
literature and allows the conclusion that passenger journey frequency does impact on payment 
choice. 
 
Hypothesis 2 
Journey purpose or journey type impacts passenger method of payment for the bus journey – 
controlling for frequency of journey.  
This hypothesis was posed following literature from McCollum and Pratt (2004) which 
suggested that trip purpose is a key factor behind the variability in fare elasticities and this 
study hypothesises that trip purpose may affect payment choice.  Studies by Wardman & Hine 
(2000) and Ipsos MORI (2010) revealed that journey type, and in particular interchange 
characteristics, influence payment methods.  Whilst the Ipsos MORI (2010) survey suggested 
that integrated ticketing appeals to public transport users who make interchanges, Wardman & 
Hine (2000) argued that without multi-modal tickets interchangers were likely to pay in cash 
for their trips.  
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Controlling for frequency of journey by analysing only frequent Forest users, journey purpose 
did impact on payment method.  Post-MyZone journey to work respondents were significantly 
more likely to use prepay than a frequent passenger with a different journey purpose.  
However, as daily users were more prone to use prepay than respondents making 2 – 4 return 
trips per week and as journey to work is correlated with being a daily user, it is important to 
control for this in the analysis.  Analysing pooled data including only daily users from the pre- 
and post-MyZone surveys revealed that those travelling on a journey to or from work were 
significantly more likely to prepay than those daily users with different journey purposes.  
High correlations between ‘journey to work’ and age and income means that caution should 
be exercised as this study cannot confirm that journey purpose is driving the payment 
decision. 
 
The pre- and post-MyZone surveys revealed that journey type and interchange characteristics 
do indeed impact on payment method.  Before MyZone’s introduction, and therefore without 
a multi-modal ticket available, Forest passengers who interchanged were significantly more 
likely to pay cash for their Forest bus ticket.  However, post-MyZone interchangers were 
significantly more likely to use the new multi-modal ticket — MyMulti.  It therefore does 
appear that both journey purpose and journey type impact on the method of payment. 
 
Hypothesis 3 
A relationship exists between the socio-demographic characteristics of passengers and their 
method of payment.   
This hypothesis reflects literature suggesting a link between payment method and various 
socio-demographic characteristics.  Cervero (1990) argues that the TravelTen style tickets 
introduced into Allentown, PA appealed to an affluent young market.  Furthermore, 
Nuworsoo et al. (2009) suggested that the removal of the multi-modal pass, similar to the 
MyMulti ticket, by Alameda–Contra Costa Transit in California, would adversely affect low-
income individuals who were more prone to interchange.  This was supported by Wardman & 
Hine (2000), who indicated that the market for multi-modal passes in the West Midlands, UK 
encompassed younger, less affluent passengers.  Presenting research from Centro, they argued 
that in the absence of these passes these passengers would predominantly pay cash for their 
fares as opposed to using modal specific passes.  However, White (2009) revealed that the 
introduction of the multi-modal Travelcard in London managed to attract non-captive riders 
onto public transport, which suggests its appeal to a more affluent social group.  McCollum 
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and Pratt (2004) argue that paying in cash may appeal to less affluent users who are dissuaded 
from prepaying by the upfront costs.   
 
Analysis from both the pre- and post-MyZone surveys highlight the importance of socio-
demographic characteristics in payment choice.  Income is a significant driver in prepay use 
across both surveys with respondents who earn higher salaries much more likely to use 
prepay.  Controlling for non-working respondents, for example students who do not command 
a salary, analysis of journey to work passengers revealed that lower income individuals were 
significantly more likely to pay cash for their journey.  This does agree with McCollum and 
Pratt (2004), who suggest that the lower income individuals may be put off prepay by its 
upfront costs. 
 
Although the pre-MyZone study revealed that those interchanging onto other public transport 
services were liable to pay cash for their Forest ticket, this was not the case post-MyZone.  In 
fact the introduction of the multi-modal MyMulti ticket attracted a disproportionally large 
number of previous cash users.  Moreover, users of these MyMulti tickets were more likely to 
be younger and less affluent and, whereas TravelTen users were disproportionately more 
likely to have a car available for their journey, this was not the situation with MyMulti users.  
This concurs with Wardman & Hine’s analysis of the market for multi-modal tickets and 
evidence pre-MyZone agrees that in the absence of a multi-modal ticket these individuals are 
likely to pay cash for their trip.  It also complements research from Nuworsoo et al. (2009) 
which indicates that removal of multiple-mode tickets would adversely affect less affluent 
individuals.  Evidence from London that the multi-modal Travelcard attracted significant 
numbers of car users (White, 2009) is not borne out in the Forest sample, as the results 
suggest that more public transport captive users are purchasing the MyMulti ticket. 
 
While the respondent’s gender did not have any significant influence on their payment 
method, age and, more significantly, income did.  This suggests the null hypothesis can be 
rejected and that socio-demographic variables do affect payment method. 
 
Hypothesis 4 
Passengers’ attitudes to travel influence their ticket purchasing methods. 
Following speculation that valuations of travel time are motivated by different attitudes, it 
was hypothesised that this may contribute to the explanation of different payment habits.  
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Different attitudes towards the cost of public transport were presented in the literature.  Beirão 
and Cabral (2007), following a study in Portugal, indicate that because buses are generally 
regarded as the cheapest form of public transport, the costs associated with bus travel are 
perceived as insignificant even for individuals on low incomes.  However, a UK survey 
suggested that the cost of public transport, including bus travel, was an important 
consideration for the elderly and those on lower salaries (Hine and Scott, 2000).  Based on 
these studies, this final hypothesis proposes that these different attitudes displayed affect 
ticket purchasing behaviour.   
 
The analysis of variance in the attitudes of prepay and cash respondents towards the factors 
produced by the principal component analysis suggest that a diversity of attitudes does exist, 
and may help explain different payment choices.  Pre-MyZone cash paying respondents 
gained a significantly greater utility from travel itself than their prepay counterparts and also 
had a more favourable perception of car-use.  However, with a much higher proportion of 
respondents using prepay post-MyZone, including a disproportionately higher number of 
previous cash users moving onto MyMulti this was not the case post-MyZone.  Indeed, an 
analysis of variance between prepay users pre- and post-MyZone revealed that prepay users 
post-MyZone gained a significantly greater utility from travel itself than those pre-MyZone.  
This signifies that those previous cash users gaining higher utility from travel have migrated 
over to the new MyZone ticketing.  It may also indicate a more favourable perception of 
travel overall as a resulted of the new integrated ticketing.   
 
Post-MyZone sensitivities in public transport costs were the only attitudes significantly 
different between prepay and cash users following factor analysis and analysis of variance.  
Cash users were significantly more sensitive to public transport costs than prepay users.  This 
links in with the results discussed in Hypothesis 3 which suggested that cash users include a 
disproportionately higher number of lower income individuals who are perhaps discouraged 
from prepay by its upfront costs.  This would agree with Hine and Scott’s (2000) proposition 
that public transport costs are a serious consideration for lower income individuals and is 
contrary to Beirão and Cabral’s (2007) study which indicated that individuals, even those on 
lower salaries, were unconcerned with the cost of bus travel.   
 
This study confirms that different attitudes can influence a passengers’ payment method.  This 
was the case pre-MyZone where cash and prepay passengers displayed different valuations of 
travel time and after the introduction of the MyZone tickets when sensitivities to cost 
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represented a significant difference between the two groups.  This seems to be closely related 
to the socio-economic differences noted earlier. 
 
8.2.1 Other Results and Literature  
White (2009) argued that a simplified ticketing system does appeal to users and can help 
attract new riders.  The attitudinal statements towards the MyZone tickets reported in the 
second survey revealed strong levels of support for the new tickets.  Indeed, users had most 
support towards the integrated nature of the tickets, for example the ability to use one ticket 
between and within modes.  It is not surprising that prepay users were most supportive of 
these characteristics, but even amongst cash passengers there was strong recognition in the 
value of these tickets.  Furthermore, the new ticket system seems to have attracted new riders 
to Forest.  Over 8% of MyZone users claim to be new Forest customers, reinforcing the 
ability of simplified and integrated ticketing to attract new riders.  However, given the 
decrease in price following the introduction of the MyZone ticket system, this may also be 
reflective of the elasticities of demand. 
 
White (1984) speculates that unlimited, multi-modal, travel passes change the perception of 
public transport use, putting it on a similar footing as the car.  The marginal cost of an 
additional journey becomes zero and interchange penalties are removed – both of which 
encourage an increase in public transport use.  In London, after the introduction of the multi-
modal Travelcard, users took advantage of the ‘free’ trips with each user making about 60% 
more trips.  While this survey did not record the total number of trips made across all public 
transport before and after MyZone, there is evidence that the MyMulti ticket has increased 
public transport use with MyMulti users more likely to report an increase in public transport 
use post-MyZone than other ticket holders.  It was statistically significant that 38.5% of 
MyMulti users claimed to use more public transport post-MyZone, against 14% of the overall 
sample.   
 
8.3 Extent to Which Objectives Have Been Met 
This section will briefly outline the extent to which the objectives of the study have been met.   
Objective 1 
To understand the motivations of and reasons behind passengers’ choice of ticket purchasing 
method — cash or prepay. 
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Following a critical literature review, four hypotheses were posed as an explanation of the 
influences on passengers’ propensity to prepay.  Five hundred self-administered surveys were 
distributed to Forest passengers, 200 pre-MyZone and 300 post-MyZone.  Analysing these 
surveys using a range of statistical techniques in SPSS and Excel allowed these hypotheses to 
be tested and conclusions drawn regarding the significance and magnitude of the variables 
impacting on passengers’ payment method.  To this extent objective one has been met as the 
results presented in this study have facilitated a better understanding of customers’ payment 
motivations. 
Objective 2 
To understand the effects the simplification of the fare system and introduction of multi-modal 
pass has on passenger ticket purchasing methods.   
The two surveys were conducted before and after the introduction of MyZone.  Adequate time 
was allowed to pass after MyZone’s introduction to allow changes in behaviour to be 
observed in order to assess the impact of the new ticket system.  This produced a ‘before’ and 
‘after’ picture that helped assess the effects of the new fare system.  Furthermore, questions in 
the post-MyZone survey sought the respondent’s prior payment methods before the new 
system was introduced; this allowed the same respondent’s behaviour to be assessed over 
time.  A further question in the survey asked the respondent to compare their overall public 
transport use pre- and post-MyZone, providing another assessment of impact.  These 
questions were also analysed in relation to specific ticket users, for example MyMulti users, 
in order to analyse the impact of specific ticket types.  Therefore a combination of 
comparative survey results before and after MyZone and additional questions within the 
second survey pertaining to changes in behaviour helped satisfy this objective.  
 
8.4 Limitations of this Study 
With a longer timeframe to complete this study, more survey data could have been collected, 
which would have improved the robustness of the results.  Using a greater variety of survey 
methods would also have allowed more extensive results to be collected.  Instead, given the 
timeframe of this study and the timetable of the MyZone implementation, it was necessary to 
collect the data as quickly as possible.  Therefore using self-administered questionnaires 
distributed and collected by onboard inspectors was considered to be the most efficient means 
of collecting this amount of data.  Clearly the high response rate justified this approach in 
terms of quantity of data; however, this approach relies on the diligence of the inspectors to 
conduct the surveying during the agreed time and over the specified routes.  Given more time 
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it may have been possible to avoid outsourcing the survey administration and maintain greater 
control over the sample.  Although the two samples, pre- and post-MyZone, were similar, the 
second sample appeared to be slightly different in terms of socio-demographic characteristics.  
Whilst this study did attempt to control for this by segmenting the data to analyse only 
‘frequent’ users and sometimes only ‘journey to work’ respondents, this may affect the 
accuracy of interpretation. 
 
Although a six week gap existed between the surveys it may have been beneficial to allow 
more time to give individuals greater opportunity to change their behaviour.  However, 
delaying the second survey was not feasible and therefore this survey may not have fully 
captured new travel behaviour, which takes time to adjust. 
 
Given the high degree of multicollinearity between many of the variables, establishing 
causation was more difficult.  Although relationships within the data were easily identified, 
assigning the fundamental cause was difficult.  Careful analysis of correlation coefficients, the 
construction of logistic regression models and controlling for variables by limiting some 
analysis to just journey to work respondents or daily users assisted in identifying causation.  
Nevertheless, it is difficult to be completely confident and therefore, as is noted within the 
analysis, caution must sometimes be exercised. 
 
Lastly, while this study contributes to the understanding of passenger motivations in fare 
payment, it is clear that the analysis is limited to a specific subset of public transport users.  
This study focuses on frequent users of one private operator running services in a relatively 
localised area of Sydney.  The results are therefore not necessarily representative of all public 
transport users, even within that catchment, nor are they reflective of bus passengers in other 
cities or countries. 
 
8.5 Future Research and Recommendations 
The inclusion of information pertaining to the dwelling status of the respondent would make 
an interesting addition to this research.  For example, while it is evident that younger, less 
affluent users are more prone to interchange and therefore use the MyMulti ticket, it is not 
clear what the underlying reasons for this are.  One could hypothesise that it is perhaps 
because they live with their parents or rent an affordable living accommodation which does 
not give them easy access to their employment, or that younger people are more mobile in the 
work force and therefore their housing location is not situated necessarily within ease of travel 
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to work.  The addition of dwelling status to the survey would allow more detailed 
understanding of this situation.   
 
As MyZone reduced public transport fares for individuals travelling longer distances, greater 
time would be required to ascertain the effects of this.  The fare reduction may impact of 
individuals’ location of living in relation to their work location but clearly these are medium 
to long-run changes and therefore this study would not capture those changes.  A future 
survey may reveal the extent of these changes and, in particular, any associated increases in 
patronage 
 
Overall, this study has provided a better understanding for Forest of the appeal and usage of 
different tickets, indicated the implications of the new ticket system on fare choice, and 
suggested reasons why some customers persevere with cash when prepay discounts are 
available.  In addition, the specific appeal of individual ticket types and changes in payment 
behaviour as a result of MyZone, can provide guidance for authorities in terms of the design 
and marketing of new ticket products.  Forest management and representatives of the Public 
Transport Ticketing Corporation were presented with the major findings contained in this 
report verbally in a formal presentation which can be seen in Appendix C.   
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APPENDICES 
 
Appendix A: Pre-MyZone Survey 
Appendix A provides a copy of questionnaire used to survey Forest passengers before the 
introduction of the MyZone ticket system. 
            About You                                              Anything to add 
Gender 
 MALE.......................................................... 
 FEMALE.................................................... 
 
Age  
0-10 YEARS………………………............ 
 11-20 YEARS……………………………… 
 21-30 YEARS……………………………….  
 31-40 YEARS………………………………  
 41-50 YEARS……………………………… 
 51-60 YEARS……………………………… 
 61-70 YEARS ……………………………… 
 70 YEARS + ……………………………… 
Do you currently hold a driving license? 
 Yes……………………………………….. 
 No………………………………………….. 
Number of cars in your household  
0……………………………………………..  
1…………………………………………….   
2……………………………………………..  
3 +…………………………………………..  
 
Your current annual income, before tax 
$0 - $12,999………………………………..  
$13,000 – $31,199………………………… 
$31,200 – $51,999………………………… 
 $52,000 - $83,199……………………….. 
 $83,200 - $103,999……………………… 
 More than $104,000……………………… 
  
 
Please provide any further thoughts and opinions regarding the prepay 
tickets available on this bus service.  For example why you currently use 
them, or not and what would encourage you to use them in the future? 
In addition feel free to add more information or clarify any part of the 
survey. 
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
………………………………………………………………………………..…..
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………. 
 
 
 
 
 
Thank you for completing the survey! 
If you have any questions or queries please email me: 
Pgra9504@uni.sydney.edu.au 
 
Questionnaire 
Your Travel Habits 
 
In collaboration with Forest Coach Lines, the Institute of Transport 
and Logistics Studies at the University of Sydney is conducting a 
survey about your travel habits.  The purpose of this survey is to 
discover how you travel, your attitudes to travel and how you pay 
for your travel in order to ascertain your motivations behind these 
factors.  Understanding the motivations of travellers is important 
for ensuring products and services accommodate their needs. By 
completing this survey you will assist with our research.  
 Please be aware that:  
• This questionnaire is voluntary and anonymous.   
• Your responses will be treated with confidence at all times  
• You will not receive any follow-ups from this research. 
Thank you in advance for your time! 
 
Yours sincerely,  
Peter Graham 
 
Post-Graduate student – Master of Transport Management. 
Institute of Transport & Logistics, University of Sydney. 
 
Email:  pgra9504@uni.sydney.edu.au 
 
 
 
 
 
 
 
 
 
 
 
            Today’s Journey Your Most Common Trip Your General Travel Attitudes               e        
How often do you travel on your local Forest bus? 
(Please count a return journey as 1 trip.) 
Every day. …………        2 - 4 trips a week……… 
Weekly………………       A few times a month…… 
About Monthly………        Less often……………… 
What is the main purpose of your trip today?  
Travel to / from work …….……………………..…….… 
Travel to / from school, college or university …….…… 
Visiting friends or relatives…………………..………… 
Medical appointment…………………..………………… 
Leisure trip …….……………………..…………………. 
Shopping trip …….……………………..………………. 
Other  (please state)……………………………………… 
How did you pay for today’s trip? 
Cash (Single ticket)…………………………………….… 
Cash (Return ticket)…………………………………….… 
Pensioner Excursion Ticket…………….…….…………. 
Forest Coach Lines FARESAVER card …….……….. 
Forest Coach Lines Weekly ticket…….………………. 
Other (please state)……………………………………… 
Pre-pay tickets are available on this bus. Have you ever used pre-
pay on Forest bus services? 
Yes………...    No………... 
IF YES, which one(s) have you used? 
Forest Coach Lines FARESAVER card …….………… 
Forest Coach Lines Weekly ticket…….………………. 
If you paid IN CASH for today’s journey, why did you  
not use pre-pay? 
I do not want to pay in advance …….…………………. 
I would only use pre-pay if I have to………………..… 
I am not aware of where to purchase the passes.……... 
There is no store near me selling prepay tickets……. 
I use the bus infrequently...........................…………… 
I would only use pre-pay if it saves me money…..…. 
Didn’t know they existed……………………………......  
Are you using any other types of transport to complete your trip 
today? 
Yes………....    No………... 
IF YES, which types?  (tick all that apply) 
Car. …….……………......       Train.…………… ……. 
Bus (non Forest Bus)……     Ferry.…………… …….. 
Bus (other Forest Bus)..…        Walk.………… …….…        
Other (please specify) …….……………….…………… 
Think of the trip you make most frequently.  This could be your 
journey to work, a shopping trip, visiting relatives, a leisure trip etc.  
With this journey in mind please answer the following questions: 
 
 
Thinking about your most frequent trip which of the following 
factors is the most important to you when completing your trip? 
(please tick one only) 
 
Ability to relax or ‘get things done’ during the trip………………………. 
Completing my trip as cheaply as possible………………………………. 
Trip is as quick as possible / minimum travel time……………………. 
I can be flexible and travel on my schedule……………………………… 
 
 
 
 
 
 
 
 
Based on the trip you have described above and your travel habits 
in general please rate the following statements: 
 
In this section, please rate 
the following statements 
Please tick S
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e
e
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e
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e
e
 
My travel time is generally 
wasted time. 
     
I sometimes like to travel for 
travel’s sake. 
     
I enjoy travelling by bus.      
I use my travel time 
productively. 
     
I think my local bus services 
have improved over the last 2 
years. 
     
Getting to my destination is 
half the fun. 
     
I don’t use my local bus 
because journey times are too 
slow. 
     
The only good thing about 
travelling is arriving at my 
destination. 
     
I would use my local bus but I 
live too far from the nearest 
bus stop. 
     
I would use my local bus more 
if journeys were faster. 
     
My local bus provides good 
value for money. 
     
Travelling provides a useful 
transition between home and 
my destination. 
     
Saving money on my travel is 
important to me. 
     
Taking the bus can sometimes 
be easier for me than driving. 
     
I would use my local bus more 
if it was cheaper. 
     
I would always chose to use 
my car rather than take public 
transport if costs were the 
same. 
     
I think my local bus services 
will improve over the last 2 
years. 
     
I would use train services or 
ferries more if they were 
cheaper. 
     
I enjoy driving.      
I only use the bus because I 
have to. 
     
 
 
How many times do you make this trip in a common week 
(please count each return trip as 1 trip) 
 less than 1     2-3     4-5     6-7     8-9    10+ 
 
What is the 
main reason for 
this journey? 
(please tick) 
 
 Travel to / from work  Leisure trip 
  Travel to / from 
school, college or 
university 
 Work travel 
 Visiting friends / 
relatives  Shopping trip 
 
 Medical appointments 
 
 
 Other (please 
specify) 
 
 
………………………….. 
 
 
 
What is the 
main type of 
transport for 
this journey?  
(please tick all 
main types which 
apply) 
 Car  Ferry 
 Bus  Bicycle 
 Train  Walk 
 
 Light  rail 
 
 Other (please 
specify) 
 
 
 
…………………………. 
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Appendix B: Post MyZone Survey 
Appendix B provides a copy of questionnaire used to survey Forest passengers after the 
introduction of the MyZone ticket system. 

            About You                                              Anything to add 
Gender 
 MALE.......................................................... 
 FEMALE.................................................... 
 
Age  
0-10 YEARS………………………............ 
 11-20 YEARS……………………………… 
 21-30 YEARS……………………………….  
 31-40 YEARS………………………………  
 41-50 YEARS……………………………… 
 51-60 YEARS……………………………… 
 61-70 YEARS ……………………………… 
 70 YEARS + ……………………………… 
Do you currently hold a driving license? 
 Yes……………………………………….. 
 No………………………………………….. 
Number of cars in your household  
0……………………………………………..  
1…………………………………………….   
2……………………………………………..  
3 +…………………………………………..  
 
Your current annual income, before tax 
$0 - $12,999………………………………..  
$13,000 – $31,199………………………… 
$31,200 – $51,999………………………… 
 $52,000 - $83,199……………………….. 
 $83,200 - $103,999……………………… 
 More than $104,000……………………… 
  
 
Please provide any further thoughts and opinions regarding this bus 
service or Forest Coach Lines services in general.  If your comments 
relate to a specific service please make sure to include route and time of 
travel. 
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
………………………………………………………………………………..…..
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………. 
 
 
 
 
 
Thank you for completing the survey! 
If you have any questions or queries please email me: 
pgra9504@uni.sydney.edu.au 
 
Questionnaire 
Your Travel Habits 
 
In collaboration with Forest Coach Lines, the Institute of Transport 
and Logistics Studies at the University of Sydney is conducting a 
survey about your travel habits.  The purpose of this survey is to 
discover how you travel, your attitudes to travel and how you pay 
for your travel in order to ascertain your motivations behind these 
factors.  Understanding the motivations of travellers is important 
for ensuring products and services accommodate their needs. By 
completing this survey you will assist with our research.  
 Please be aware that:  
• This questionnaire is voluntary and anonymous.   
• Your responses will be treated with confidence at all times  
• You will not receive any follow-ups from this research. 
Thank you in advance for your time! 
 
Yours sincerely,  
Peter Graham 
 
Post-Graduate student – Master of Transport Management. 
Institute of Transport & Logistics, University of Sydney. 
 
Email:  pgra9504@uni.sydney.edu.au 
 
 
 
 
 
 
 
 
 
 
 
            Today’s Journey Today’s Journey (cont.)... Your General Travel Attitudes               e        
How often do you travel on your local Forest bus? 
(Please count a return journey as 1 trip.) 
Daily (5-7 days per week)……     2 - 4 trips a week……… 
About once a week…………    A few times a month… 
About Monthly……………        Less often……………… 
What is the main purpose of your trip today?  
Travel to / from work …….……………………..…….… 
Travel to / from school, college or university …….…… 
Visiting friends or relatives…………………..………… 
Medical appointment…………………..………………… 
Leisure trip …….……………………..…………………. 
Shopping trip …….……………………..………………. 
Other  (please state)……………………………………… 
How did you pay for today’s trip? 
Cash (Single ticket)…………………………………….… 
Cash (Return ticket)…………………………………….… 
Forest Coach Lines FARESAVER card …….……….. 
Forest Coach Lines Weekly ticket…….………………. 
MyBus TravelTen ticket…….……………….…………… 
MyMulti ticket (multi-modal pass)…….………………. 
Pensioner Excursion Ticket…………….…….…………. 
Other (please state)……………………………………… 
Are you using a concession ticket? 
Yes………...  No………... 
If you paid IN CASH for today’s journey, why did you  
not use pre-pay? 
I do not want to pay in advance …….…………………. 
I would only use pre-pay if I have to………………..… 
I am not aware of where to purchase the passes.……... 
There is no store near me selling pre-pay tickets……. 
I use the bus infrequently...........................…………… 
I would only use pre-pay if it saves me money…..…. 
Didn’t know they existed……………………………......  
If you paid using a MyBus Travel Ten or MyMulti ticket for today’s 
journey how did you pay for your Forest Coach Lines ticket before 
these MyZone tickets were introduced? 
Cash (Single ticket)…………………………………….… 
Cash (Return ticket)…………………………………….… 
Forest Coach Lines FARESAVER card …….……….. 
Forest Coach Lines Weekly ticket…….………………. 
I didn’t travel on Forest Coach Lines…….……………… 
Other (please state)…................................................... 
 
Are you using any other modes of transport to complete your trip 
today? (e.g., another bus, train, ferry, car) 
Yes………....   No………... 
IF YES, which types?  (tick all that apply) 
Car. …….……………......       Train.………… ……. 
Bus (non Forest Bus)……     Ferry.…………… …….. 
Bus (other Forest Bus)..…                
Other (please specify) …….……………….…………… 
 
Did you have a car available for your trip today? 
Yes………....  No………... 
 
MyZone fares were introduced on 18th April.  Since then, have you 
travelled on public transport... 
More………....     Less………...      Same………... 
 
We would like to get your thoughts, opinions and attitudes on the 
range of tickets offered by Forest Coach Lines.  Please rate the 
following statements: 
 
In this section, please rate the 
following statements 
Please tick S
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I prefer cashless bus services if 
tickets are convenient to buy 
SD D N A SA 
I like being able to use my ticket 
on trains or ferries as well 
SD D N A SA 
The old Forest tickets are fine 
for me 
SD D N A SA 
I like the option of paying cash SD D N A SA 
Passengers paying cash delay 
my journey SD D N A SA 
Prepaying for my tickets is a 
hassle 
SD D N A SA 
I would like all Forest services 
to be prepay only 
SD D N A SA 
Prepay only services would 
encourage me to use Forest 
more 
SD D N A SA 
I like being able to use my ticket 
on non-Forest bus services as 
well 
SD D N A SA 
Prepay services provide faster 
journey times SD D N A SA 
New MyZone tickets encourage 
me to use Forest more often 
SD D N A SA 
  
 
 
We seek your opinions and attitudes you have towards your travel.  
Please rate the following statements: 
 
In this section, please rate 
the following statements 
Please tick. S
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My travel time is generally 
wasted time. 
SD D N A SA 
I sometimes like to travel for 
travel’s sake. 
SD D N A SA 
I enjoy travelling by bus. SD D N A SA 
I use my travel time 
productively. 
SD D N A SA 
I think my local bus services 
have improved over the last 
year. 
SD D N A SA 
Getting to my destination is 
half the fun. 
SD D N A SA 
I don’t use my local bus 
because journey times are too 
slow. 
SD D N A SA 
The only good thing about 
travelling is arriving at my 
destination. 
SD D N A SA 
I would use my local bus but I 
live too far from the nearest 
bus stop. 
SD D N A SA 
I would use my local bus more 
if journeys were faster. SD D N A SA 
My local bus provides good 
value for money. 
SD D N A SA 
Travelling provides a useful 
transition between home and 
my destination. 
SD D N A SA 
Saving money on my travel is 
important to me. 
SD D N A SA 
Taking the bus can sometimes 
be easier for me than driving. 
SD D N A SA 
I would use my local bus more 
if it was cheaper. 
SD D N A SA 
I would always choose to use 
my car rather than take public 
transport if costs were the 
same. 
SD D N A SA 
I think my local bus services 
will improve over the next 
year 
SD D N A SA 
I would use train services or 
ferries more if they were 
cheaper. 
SD D N A SA 
I enjoy driving. SD D N A SA 
I only use the bus because I 
have to. 
SD D N A SA 
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Appendix C: Presentation of Major Results 
Appendix C provides a copy of the PowerPoint slides presented to management of Forest 
Coach Lines and representatives of the Public Transport Ticketing Corporation on 27 July 
2010.  

Cash or Prepay? 
Motivations for Passenger Payment
Presentation of Research Project
Institute of Transport and Logistics Studies 27 July 2010
Peter Graham
Outline
› Objectives of Study.
› Literature Review.
› Hypotheses and Survey Design.
› Pre-MyZone Results.
› Post-MyZone Results.
› Conclusion.
› Question & Answer.
2
Objectives
› December 2009: Despite convenience and discounts offered by prepay, 
why are so many frequent Forest Coach Lines passengers forgoing it?
› Objective 1: To understand the motivations of and reasons behind 
passengers’ choice of ticket purchasing method, cash or prepay.
› February 2010: State Government announces new MyZone ticket system.
› Objective 2: To understand the effects the simplification of the fare system 
has on passenger ticket purchasing behaviour at Forest Coach Lines.
3
Forest Coach Lines
› Founded in 1930, Forest Coach Lines is the longest established family-
owned bus company in Sydney.
› 95+ vehicles and 130+ employees.
› Contract region 14 — Northern Sydney.
› 14 routes.
› Chatswood hub.
- 110 daily departures.
› Three CBD services.
4
Figure 1: 
Forest Network Map
Source: Forest Coach Lines
Forest Coach Lines – Prepay Options 
› Faresaver card:
- Stored-value smart card - deposit of $20. 
- Credit redeemed for Forest bus tickets.
- Discount of 10% off cash fares.
› Weekly Ticket:
- Unlimited journeys between fixed origin & fixed 
destination for 7 days.
- Priced at 8 single cash trips.
Pre-MyZone – Before 18 April 2010 
5
Forest Coach Lines – Prepay Options 
› Standardised MyZone prepay tickets:
- MyBus Single Ticket.
- MyBus TravelTen.
- Priced at 8 single tickets.
- MyMulti tickets.
- Multiple mode pass.
› Non-standardised Forest prepay tickets:
- Faresaver ticket.
- Priced equivalent to cash fares.
- Weekly ticket.
- Priced equivalent to MyMulti 1 ticket.
Post-MyZone – After 18 April 2010 
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Research Questions
› What is driving prepay use?
› Why are so many peak passengers paying cash?
› What are the implications of MyZone on prepay use?
7
Forest prepay use : 50% overall, 60% in the peak
(December 2009)
Literature Review
Literature Review
› London: ‘Pay As You Go’  Oyster Ticket – Similar to Faresaver:
- “Attractive product to be offered to the less frequent user” (White, 2009, p.156)
- Appeal to the weekly shopper or part-time worker.
› Allentown PA: ‘Deep Discount Fares’ – Similar to the MyBus TravelTen:
- Appeals to passengers on “relatively high incomes and in the 18 to 34 year age 
bracket” 
(Cervero, 1990, p. 134)
Appeal of Multiple Ride Prepaid Tickets:
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Literature Review
› Appeals to very frequent passengers.
- Break-even point often 8 single trips per week.
(Nuworsoo et al., 2009)
Appeal of Unlimited Passes
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Literature Review
› Market for multi-modal pass; West-Midlands, UK.
- Interchangers predominantly making leisure and shopping trips.
- Younger.
- Less affluent.
- Without multi-modal ticket, interchangers likely to pay cash – not mode specific 
prepay.
(Wardman & Hine, 2000)
› Integrated ticketing across UK.
- Appeal to younger individuals, without a car available making frequent journeys 
across multiple modes.
(Ipsos Mori, 2010)
Appeal of Multi-Modal Passes
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Literature Review
› Low income passengers.
- Upfront costs of prepay dissuade some riders.
› Infrequent passengers.
- Utilisation of credit in reasonable amount of time.
(Collum and Pratt, 2004)
Appeal of Cash Fares
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Literature Review
› Different valuations of travel time exist.
- Travel time can have positive utility for the traveller. (Jain and Lyons, 2008)
› Prepay appeals to some passengers from quality of service perspective.
- Reduces dwell times, hence travel time.
› Speculate that different attitudes to travel influence propensity to prepay.
Attitudes to Travel
13
Literature Review – Summary
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Ticket Type Appeal
MyBus TravelTen Frequency of journey
Journey purpose
Faresaver Age
Income
Forest Weekly Ticket Frequency of journey
MyMulti Interchangers
Journey purpose
Age
Income
Car availability
Cash Income
Frequency of journey
Hypotheses and Survey Design
Hypotheses
1. There is a relationship between passengers’ frequency of journey and 
their method of payment. 
2. Journey purpose and journey type influences method of payment for the 
bus journey — controlling for frequency of journey. 
3. Socio-demographic characteristics affect method of payment. 
4. Attitudes to travel influence their ticket purchasing methods. 
Four Research Hypotheses
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Survey Design
Based on literature review questionnaire focussed on:
› Trip frequency.
- Characteristics of trip – interchange?
› Journey purpose.
› Socio-demographic characteristics.
- Age
- Gender
- Income
- Car availability, number of cars in household and whether licence is held
› Attitudes to travel.
› Attitudes towards ticket types. 
Questionnaire
17
Survey Administration
› Two surveys conducted:
- Pre-MyZone : 7 – 9  April 2010.
- 200 questionnaires.
- Pseudo-pilot survey.
- Post-MyZone: 1 – 3 June 2010.
- 300 questionnaires.
- 6 weeks after MyZone.
› Administered by Forest ticket inspectors:
- Morning peak.
- Across all routes.
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Pre-MyZone Results
Ticket Breakdown – Pre-MyZone
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› 176 surveys collected
- Response rate of 88%
20
Frequent Users
21
Cash - Single
31.5%
Cash - Return
8.5%
Faresaver
42%
Weekly ticket
18%
› Limit to cash and prepay respondents.
› Include respondents who have prepay discount available.
› Focus on frequent users.
› Daily passengers and those making 2 – 4 return trips per week.
Frequent Cash Passengers
Selected Reason for Not Using Prepay 
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I do not 
want to pay 
in advance
I would only 
use pre-pay 
if I have to
I am not 
aware of 
where to 
purchase 
the passes
There is no 
store near 
me selling 
prepay 
tickets
I use the 
bus 
infrequently
I would only 
use pre-pay 
if it saves 
me money
Didn’t know 
they existed
Public Transport Interchange
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› 33% of frequent passengers interchanged as part of their trip
Characteristics of Journey to Work Interchangers
› Interchange highly correlated with age and income:
- Younger respondents significantly more likely to interchange.
- Under 30: 57%
- 31-50: 22%
- Over 50: 8%
- Income inversly related to interchange.
- Under 30s earning less than $52,000 significantly more likely to interchange 
than under 30s earning more.
› Interchangers signicantly more likely to pay cash.
- 54% of interchangers paid cash.
- 32% of non-interchangers paid cash. 
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Salary and Payment Method – Journey to Work
› Salary highly correlated with payment method
- Over 65% of respondents earning under $52,000 paid cash.
- Less than 25% of respondents earning over $52,000 paid cash.
› Repondent's age highly correlated with payment method.
- Correlaton coefficients reveal income has higher impact on payment method.
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Analysis of Attitudes
› 20 Attitudes to travel statements – strongly disagree to strongly agree.
› Principal Component Analysis used as a data reduction technique.
› 6 factors emerged.
- Pro-bus use.
- Sensitive to travel time.
- Sensitive to public transport costs.
- Utility from travel itself.
- Content bus users.
- Pro-car use.
Factor Analysis
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Factor Analysis
Factor Average Prepay Respondents
Average Cash 
Respondents
p-value pooled 
data
Pro-bus use -0.01 0.01 0.90
Sensitive to travel time -0.05 0.08 0.47
Sensitive to public 
transport costs 0.01 -0.02 0.86
Utility from travel itself -0.18 0.29 0.01
Content bus users -0.12 0.19 0.09
Pro-car use -0.14 0.24 0.04
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› One-way analysis of variance used to assess whether attitudes of prepay 
and cash passengers differed significantly.
› 2 factors significant at 5% level.
Magnitude of Influence
› Logistic regression used to explain variables influencing payment choice.
- Variables added based on relationships identified during analysis.
› Results showed:
Predict and Explain Prepay Passengers
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Variable B S.E. Wald df Sig. Exp(B)
Travel frequency: Daily 1.153 0.545 4.478 1 0.034 3.168
Factor 6: Pro-car use 0.529 0.231 5.265 1 0.022 1.697
Factor 4: Utility from travel itself 0.485 0.228 4.525 1 0.033 1.624
Salary: Less than $52,000 -1.318 0.484 7.415 1 0.006 0.268
Public transport interchange -0.527 0.501 1.107 1 0.293 0.59
Post-MyZone Results
Ticket Breakdown of Sample
› Survey between 1 – 3 June 2010.
› 94% response rate.
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Frequent Users Ticket Breakdown
Frequent Passengers – Excluding Pensioner Excursion Ticket Holders.
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› MyZone tickets > 60% of frequent users
Cash versus Prepay
Payment Method Pre-MyZone Post-MyZone Difference
Cash 40% 30.3% -9.7%
Prepay 60% 69.7% +9.7%
Frequent Users Pre- and Post-MyZone
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› Increase in prepay use of 9.7%.
› Not statistically significant at 5% level.
MyZone Users – Previous Ticket Used
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Prior Payment – Passenger Characteristics
› MyMulti abstracted larger proportion cash passengers.
- 44% of MyMulti passengers previously paid in cash.
- 25% of TravelTen passengers previously paid in cash.
› No significant relationship between TravelTen passengers and prior 
payment method.
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Public Transport Use Post-MyZone
36
more
14% less3%
same
83%
› Respondents asked to estimate public transport use since MyZone.
› 14% claim to use public transport more.
› MyMulti users more likely to use public transport more.
› 39% of MyMulti users claiming to use public transport more.
Public Transport Interchange
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› Percentage of frequent passengers interchanging increased in second survey from 
33% to 39% (but not statistically significantly different at 5% level):
Interchange Characteristics
› Cash passengers no longer more likely to interchange.
- Previous cash passengers are more likely to use MyMulti.
› MyMulti users are significantly more likely to interchange.
- 79% of MyMulti users made an interchange.
- 26% of non-MyMulti users made an interchange.
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Prepay Passenger Characteristics
› Journey purpose:
- Passengers travelling to work significantly more likely to prepay.
› Journey frequency:
- Daily versus 2-4 return trips.
› Passenger Income (journey to work respondents):
- 7% of passengers earning more than $82,200 paid cash.
- 33% of passengers earning between $31,200 - $83,199 paid cash.
Characteristics of prepayers
39
Market for Different Prepay Tickets
› Younger passengers:
- 39% of respondents 30 or under used MyMulti.
- 20% of respondents over 30 used MyMulti.
› Less affluent passengers:
- 38% of respondents earning less than $52,000 used MyMulti.
- 19% of respondents earning at least $52,000 used MyMulti.
› Older passengers:
- 53% of passengers over 30 used a TravelTen.
- 21% of passengers 30 or under used a TravelTen.
Market for MyMulti
40
Market for MyBus TravelTen
Attitudes to MyZone – Descriptive Statistics
Attitudes to MyZone- Statements of Agreement Mean Std. Deviation
Analysis 
N
I prefer cashless bus services if tickets are convenient to buy. 3.88 1.151 195
I like being able to use my ticket on trains or ferries as well. 4.11 0.91 196
The old Forest tickets are fine for me. 3.03 1.06 195
I like the option of paying cash. 3.58 0.96 199
Passengers paying cash delay my journey. 3.46 1.033 199
Prepaying for my tickets is a hassle. 2.47 1.001 190
I would like all Forest services to be prepay only. 2.51 1.003 197
Prepay only services would encourage me to use Forest more. 2.49 0.944 198
I like being able to use my ticket on non-Forest bus services 
as well. 4.13 0.81 200
Prepay services provide faster journey times. 3.87 0.884 198
New MyZone tickets encourage me to use Forest more often. 3.02 0.979 198
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1 = Strongly Disagree 3 = Neutral 5 = Strongly Agree
Attitudes to MyZone
› Principal Component Analysis used to reduced to three factors
Attitudes to MyZone Tickets
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Factor Average Prepay Respondents
Average Cash 
Respondents
p-value 
pooled data
Prepay-only buses suit me  as 
journeys are quicker with prepay. 0.13 -0.35 0.003
One prepay ticket makes travelling 
easy on all modes. 0.24 -0.62 < 0.001
Support for Forest introducing 
MyZone tickets. 0.01 -0.03 0.83
Attitudes to Travel
› Factors similar - Significant differences in attitudes between cash and 
prepay users have changed.
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Factor Average Prepay Respondents
Average Cash 
Respondents
p-value pooled 
data
Pro-car use -0.05 0.13 0.285
Utility from travel itself -0.05 0.13 0.267
Sensitive to travel time 0.03 -0.08 0.53
Content bus users -0.05 0.12 0.342
Sensitive to public 
transport costs -0.13 0.32 0.008
Utility from travel time 0.00 0.00 0.987
Misc. priorities for travel 0.07 -0.19 0.125
Magnitude of Influence
› MyBus TravelTen and Faresaver.
› Variables identified in earlier analysis.
› Nagelkerke R Square – 41%.
- .
MyZone tickets seems to segment market clearly.
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Variable B S.E. Wald df Sig. Exp(B)
Interchange onto other public 
transport 1.605 0.39 16.953 1 0 4.978
Salary between:
$31,200 - $51,999 1.391 0.575 5.842 1 0.016 4.018
Salary between:
$52,000 - $83,199 0.168 0.494 0.116 1 0.734 1.183
Salary greater than $83,200 -1.319 0.521 6.414 1 0.011 0.267
Car available for journey -0.987 0.404 5.965 1 0.015 0.373
Magnitude of Influence - MyMulti
› MyMulti Passenger.
› Variables identified in earlier analysis.
› Nagelkerke R Square – 36%.
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Variable B S.E. Wald df Sig. Exp(B)
Interchange onto other public 
transport -2.488 0.403 38.075 1 0.000 0.083
Journey Type - Journey to work -1.099 0.528 4.334 1 0.037 0.333
Journey Frequency - Daily -0.984 0.419 5.503 1 0.019 0.374
Conclusions
Recap of Hypotheses
1. There is a relationship between passengers’ frequency of journey and 
their method of payment. 
- Controlling for journey purpose, daily significantly more likely to prepay.
- Weekly or MyMulti users more likely to travel daily than TravelTen or Faresaver 
passengers.  
47
Recap of Hypotheses
2. Journey purpose and journey type impacts on their method of payment 
for the bus journey — controlling for frequency of journey. 
- Daily users travelling to or from work significantly more likely to prepay than 
daily users with different journey purpose.
- Pre-MyZone interchangers more likely to pay cash.
- Post-MyZone  interchangers more likely to use MyMulti.
- MyMulti users prior cash users.
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Recap of Hypotheses
3. Socio-demographic characteristics affect method of payment. 
- Income a key driver of prepay across both surveys.
- Different markets for different prepay tickets based on socio-demographics:
• Age, income and car availability inversely related to MyMulti use.
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Recap of Hypotheses
4. Attitudes to travel influence their ticket purchasing methods. 
- Pre-MyZone: Utility of travel and pro-car use differed between prepay and 
cash passengers.
- Post-MyZone: Sensitivity to public transport costs is significant difference.
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Recap of Objectives
› Objective1: To understand the motivations of and reasons behind 
passengers’ choice of ticket purchasing method, cash or prepay.
- Pre- and Post-MyZone survey have identified drivers behind payment method.
› Objective 2: To understand the effects the simplification of the fare system 
and introduction of multi-modal pass has on passenger ticket purchasing 
methods.  
- ‘Before’ and ‘After’ MyZone surveys identified changes in passenger payment.
- Indicated a new market for prepay within Forest as a result of MyMulti.
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Limitations and Recommendations
› Limitations:
- Control of survey.
- Multicollinearity between variables – causation.
- Limited to subset.
› Recommendations:
- Respondents dwelling status. 
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Question and Answer
